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^tScnntcaa 2a *fii 

... 

4to44 

^cara 'satfil ajastcaa «rffaa atfo 



*rt£mtcaa 2a *fa\ 


^rtl 

ffiiw. ftfw, fafatafa 

520, 522, 593 

c’trfaa-^&t: 


617 

c J fc*faa-’»ic^t: 





ffa* *ifa?i; *<«t^fs ^*fra ^f«** wni ... 

493 

«ntifc 

^ar^ti *tiw *1? 

424 

^1t $ 

ftfavri-fiiirc* cttfe ^«ii« *h ** 

691 

*W1 

*liiai *t<t®r c*rc^ •« stisMl w* 

423 


*?;t*lfaC* «tSt<SS Tjfa •fffll'6* 

423 


^ifpri i<to 

424 


fa^csfan cibFU r-? in 

493 


*>Hitt*ti wrncn *rfWi *11 

494 

«l*ttfe 


ftfaf 


■tiwshn is ■sfa *itirortn feisttn ^toifapj 


«tfentf*TC5tl 1*1 f** 

512 


RJtt*ltCTl-16-« BVtfaltC* $*r 

447 


1972 *tC«1 C3tCl<l Wtl 



*# 1*1 it ft* it^ciii 13 if n 

512 


?farc «rtfi*ti 

■ * • 446 


5wrifi *tfo *•*($$ *$* wr 

446 

®j^Tl 

isli fiat3 *rfaiw fasten* *fi-nfai »1 W* 

447 


itfifa C«ltW¥ l^«tl fast* *lf«Cl *Hf?t* 

512 

«rntfc 


«r«rt=r *"^—lite*tt*tt»i5ar 

•flfUpih «itFrt fa-23, *1*1 lt*f* tt», *faffat-6 $C5 «TftfaB 41? 
37/7 c*ft*tri>fal ow, ?$r® «nrtf* j 
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1972 


sprats f^R 

«rt^*ttf^tw?i^Wt»t vfa ftssfa *tfiura i*r*> mfi tfi 
stes ^ts*top»fa *rtha^ *wi 24 *vnr ufow 'wft * 

fail nfai*i ^tsf c*r Mi 

Tpil ftafa *tfi>*ti 

’iftw wfafa'Sfwi *ttatOT «rtu- tai 4fls irti ^11 
^f*!C<5 1 5%- 3 W 5P^«f ^tWl «TM 25 *f*|*t«1 ft»N 

C**t 'S ^faC^9 c*& #fa "tltoft WTCW *KW^ w TO TOW 
liftoff T[f 5 * «tft vtfsRri artft^j faTO fawtft wre *^1 *39 cwt* 

*ft Wfc I 9ft»lt«t9t9 ftaftfalf ^tft iftft* 

. 9 ^^ ‘wfa * ftwfa’ nfifi wn nfi*i arftrt* nfiwi ^Fftitfawi 



2 Oft 

1948 *ft*i9 ^ nfa**?! 

9t*fa nfatft* *9I ^ 999 9fa»lt¥fat9 
^tun fawtcnn 45t« * «rntt99 fctwctf 
n«rl9 ft®fa nfifan *9 <im fcst* 

nf%Ft^=Tt^ *®fa * f?PS3fa’ *tfai¥l «f¥ti 
•it* *19 I 

W fa®fa nfantTO ftt«H C*fa 
*twn fa*i =n—¥t*it* *rfaft 
m *1*1 *tCT *ft* W9* 9^91 nfi¥*9l 

•fSfntft *t<*ft 9T4*1 ¥91 I ^1*1*$ 

*«fa nffan *<£* nfastfa* nfSwtlfor 

*fa9J*> «T*tf ¥ft9tfaC»HI 

93 faafa 9ftri99 ®<rj* ®#9 

CTPWWt^ *9H*M9 93 ft®fa qfarc** 
¥*l& ¥¥ ftsifa *fatfa 

Ffafat* ** 9J9Stl99 9J9*1 *fa9l 0T9 i 
¥19* 9VT9 «lftaFf¥ ^$9t9 *f9 1956 •rtCT 
faafa *rfil9¥ ®t5fa«r^H53r C9t®* C¥®tl9'l9 
ft* Vfatffrl ¥1* ®tC*I I 1969 nttn 
fawfa *|fa99 ¥faft f9*3 fatfft ¥ft9l 
Cn9tC9$ 9^9tl9 tfltt* I ®t«f 

1 ¥¥ ¥9¥*} 91$9 «ft9W( *®fa « ft®tW’9 

ntf***, cnnwnt « *ffcnft¥nn* 

®fat!99 *Jt*ft* ®faW Iffat^ I 


ftlWtai [ 25i 9*, fa 

fan* 24 9MH «TC9¥ 9*199 9faift9 
«lfaaF9 ¥fa9l nfatttlSC* *lt« 

9$9ti*; ®t9* *rcn* 9fatfa* ®tflrc* 
*fti9—■*tnt¥ ^feapn *fai* *$i9 i 

«rfati*9 ftnfa, wra nfatim 
* ^«rtfa *®fa ¥ fartin'* «mnr« ®mtn* 
nfai®* sfai* ntfat9 1 

ntft9T ¥ n*19tft*1 ®fa9l ’¥19¥^ 
*rt^9tft, fa* «TC9t¥199 ^*l9t9 *fal 9t<& 
99 I 9^9tl9 *®fa ¥ fa®tC9’9 <TFf9 nfaJl 

nwfc *fa nfatc* w» fa* ^ «r^t* 

nfaJl ®fa« 9*«1 ^fa ¥91 ittlfaR i 
9^«ifa arsfa *wt« ^fan f[*i , »rli¥ nt£* 

nfat 91 *T 9 <¥ 99 < 9 fa ®fafa < 49 <, nfrw 

wtt9* fa¥tfa*tcn9 ®tsjf»cr I $fatfam* 
Sffafa ®fa9l «ft*fa¥ 9¥9fa I 
fam^t fa®fa nfai¥t9 ftnw 
nfatm fa¥9fa, C¥l* *fat9 

fa^$t* I ®tfn* 99^1 9*^ ??1^* 
nli9, *®tar ¥ fa®f9’ sj** ^** 

ncn9 n*fa ^fai* ntf9i9—<n^ 

fanrn ¥rt9tcn9 ®ti* i fawfatsiai^ *9- 

ntnfawr n^faffa ¥ nfa?9 

«ffatC99 ntfa91 



^=n 's flatsa 

ts» 


ipn 

*rt*a a^ta awrofoa to to 
fa®TOa« «rarnf^ toc* i ^c*t atai 
fcawtfa* <s^ « wj?! wtfeti toc* i 
to wtfafta atwtfro to:* 
TO / to* to «ro« tows ca, cTO« 
&WTft* TOJa anatfa* fe*f- 
catfr^i wtfaartwa warafins *rcal wfv 
** ft I ff W TO^T *tt*I ftat3 TOftal- 

if TO flfwTO *ETOI <wl W?|3 
^tft*fa TO1 aiftl (Thermo¬ 
electric effect) I foa «T*ta ^t*f- 

wfawta afota **1 WT=*1 CTO I «mlS 
wtft*® V 1821 $tt*| a*tft*fa TO* 
i?*rr»r w* fro* i feft cto* sft to 
at®* art* ^ «ftc« naTO >f^ to 
( *t* =ft»l *trit*t»f«l ) ^Wf*T ft^ (Junc¬ 
tion) sfBa <4*18?:* *ar*r «Nfc $1 

wat*r ft**a 'stnatata *rt<fj 
*aw »w*fn ft^acaa atar <«*fB ft^ 
«rcwrn *1* v i wtft*tac*a *ta ws^tta 
0||5 fat** *1*1 (Seebeck effect) *tt* 

nfaft's i °?fc fata* ft«a «rtTO* afaata 
•pi **, to* atlwtwifc *t«* i wtl 
4| afcata *j**tfa* ^tattf* atai fa$^- 
-ifv *ai *r* *i i ®t* «natattai 
flfnn »rc«r wfaatata nfaatn *ai w 
OTt i 

1834 $[t*r cn«lf6ltv *fc*t* 

ftnate <4*13 afcai *?tfa*t* *ta*i ^13 


*1*1? nfaat^t ®tac* $1 wtcin<i**t* 
ssta *aj fat* statfa® **i to 

^tain fa^at* ^tnatata nfaewn w£ 
a*—<4 *13 »ncat«f fa*£ « wnafe 
%8«I *t* n^? I *1 *1*1 CTOlf&Tt*, *l*i 
(Peltier effect) sift* <4*4 <*(3 

^*T <5t*ft** (Joule heating) C*t* ’l"^T 
?** I <4*13 *rfa*tft* **J fat*®fa* 

^C»! •ffatfl'SI CltWfl TO ^®1 VI <«* 

^ni ^ten? nfii^iti ^f?^-«rTOi wt’f* 

i 4iS| fwi ^ ^t*ftw i 
»r*tt5*rtf®¥ i 

c*r»ilft!t® «r^t*i wtfi* «mitn 
V 1838 I TOtC’T 

mi* ^ai v i fantt« 

«rt^a 'stwa ir«i 4c^ci •rtc^wn»t ^sfii 
v i attritftnflw »r<o f«ra 
mrft® to c^l 

^tata to *ifa 1^5 to^i naro «tn- 
^3^1 f^*itai^a ¥tw aja^tcaa wta 
&IJP w«rt I c®awfi if* w«r¥ 
rtcaF c*r«iiNti ^ta 4ntc<r ffatra ai 

Refrigeration -ujs ^*r afTO l*ftfiP» 

acac^ i on ^rten *PK ** i®t^wrPr®- 
flatcal cn^ilBatw afNta TOtiai 
faatiw* mi ft«i i 


* ft'stn, mvt fa. «w. 

tow, cftafa^ta i 
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Wfa « fTOt* [ 251 ?*, 1? 1U11 


fall? 5 VltW 

fins « clifcit? ?fe?t? ?J?stfis 
«rcitii? w» i?tetf? Pins « cutat? 
sit* ins it?*n itsi «ti?ts? i Pin? 
sitsts st??i ntfofss feitc? 

«tn «isti sits ntf? i 

<-||-.(l), C1?tl? * tou Pins 

'Sttf <W dE TOU *!& fife? ?t$? ?l 
1<l¥t1 fi*J? TOT dT TOlfat? 1t«fc?J? 
TO ifc f%«¥ fife's? I S®?K CSt?« ftffa 
ifi?H spnrffls fife^r?? sis feMi fis? 
fifes? c?^l TO To fll?S SltflS c? 8 ! 
TO toi fss ?t$ « is? it'j? cseaf 
fans site?? it? 49 ifaeste^/o ci- 
ert ?? ?1 i cstt* cst?* si'nfirttff? 
csis it? l ftftntffc/o ci. to 
c??l cici l stit?f»s sl'fftstfl? fans 
sites? its 200 ?tfei3Fte'5t ,; 5/0 c?~4? 
WSIl 

if? l iftiti sfai-«ntn? to 
itrffatici? sfe ?<ntn %csQif??ti 
stn ®?l il cllfts si* sc? C?l!5?t? SltSCS 
<«?rc*t «fsM S?1 Iff—ir-Q/l-(2) 
if?* Pins « ciilfat? sfesti to 

CSt?S ItllftS 1**tC*? ¥11 St?1 fill ?1, 
<®1tfn 1857 l&tnr cuts? thermody¬ 
namical consideration clCS SlflS? 
TOJ ssfe ?"»fa St*l? Si?? I Clffe TOI 
elite? T 5?? CSC? Stllfat? It? I 
4^ sptffe ?$? nsf5 splsfaift ?fe?t? 
'sfiii lies s?fa$ sron l 'filS fen? 
ifeil sel ififis i ifeitft toi s| c?, 

cst?s >pi*rf lf??t?f? fifa? fte^s if? 
stwtst? ntfaj itis. st? nfaitfl? toj 


s%«v «f?tfis s?r? si itsi ?i i??to 
feii? i 

fans sfrn's sufafaitfl 

stnfc fees? s?i sms ci, s<if??tCf? 
cswj fans sites? it? ?t$? esc* itc?? 

SClSl Sl?S C? 8 ! I <?? St?1 flCIS ?fe?t? 

still? infa ftfts ?i?c* i est?« n?titf 

IS* 'sfaitft? (Charge carrier) ?<i 
utc?? ?e1? sssii sfa i?te<? ?cit 
sfsitCt? ??i l?tc<*f? stlitait? fel? 
f?'*?^? i fits? i?tc< sftitfl? ?Mjt« 
f?fs? l stfe ^(5 f?fs? ?|g? stei? sfe 
*r?ntn f? 5 ?? ^fifees ??e? ste?? 

to cits ^cufe? (?t^? csw 

fee?ife?fe ) itsi 'sitci? f?t¥ 

to ?te? c? «f^cl ^cisfe? ??? ifs 
itc? i 4tsi i^eit? f? 5 !? ¥tes leisfe? 

^ft> cits cits <??? TOt? ^ 
TO* 11? ife TO fecilfec?? f?¥^Cl? 
¥C? ??? Sit? C¥t?S fecisfec?? 1C¥ it 
stei st?i ?¥? ?c? ?1} s<t«. 'iflfe 
S?lt? (Equilibrium condition) 
^ TO I ITOtn fi'f CS ^C1¥$C?? 
??r?? iKcsj? sew f?^?c?? ?e?r «fp 
f?s? fifes:?? vb it? i «f8fe fins 
f?s? «fc«? i ils;^ «i^ fitis f?s? 
sf??tit? ?wt? ^1? f?6?fa i if? 
n?tc«f? sfsitit? ?mji s? si, si? 

fins fisc?? ?t? c?^t to i ?t$cs 
sf??t(f? ?Mjt? (- 10*»/1? cif?) 
$??t? s<lf??t^is sf^it^t? imji 
sc?s S? ( - 10 1 * -10 18 / s?l?ft)l 
stfe <«s^ stutafl iHcsj? sis s<?f?- 
itftis si fins f?se?? ifiiti ?t?is 
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1972 ] \s fofirc 

fe* fi^wi nfs*rf*i umi vfrShMfri »w¥4i 4t4,«¥$4t$* *¥$ 


C4 S II i 

C*Mfelfa ^5Tl 'S ^f^RtCt 

4tl*rf¥T*fC»1 C*t»lfS4t4 *l$4t4 «if34 

c^rcv ¥3*.$ «r^44t4 w «, 4trft¥tne*i4 

<4¥fB 3f$V5t*l¥ 

Wl *f*4 'Bftrw <44* <4$ 3f$vst*i¥ 
4*1 *¥ *ft$ C4t¥ ^3 «ft$4 fa* faF51 

¥w i $irt44 , mn 4*11 c*c3 *rtw f *t¥i 
« c*it*t4 it9i nffo 4ttfr*tnc*i *f$v 

5t*l¥ 4*1 3141 C<fC¥ C*lt4t4 fa* fi*4l 
*t4 I s& 4f$e3 ^ 3f^4t^4 ( $C*1¥§4 ) 

’Mit* nttf*j *t*t4 vnw-fiTj* 3f$4i- 

¥^4 5*lt5C»!4 *t*!$ <4^ 3f$V4t*l¥ 

*c*i4 4$ w i «m *r*i 444 <rtrtt*rnt»i4 
W fat* 3f^«, «4tfas *41 44, 344 *f$4, 
<a*fc ¥5t4tn-fi^C3 3f$4-5t*1¥ 4t«14 fa* 
<54tf4* *4 <44^ <¥*14 W4ft f^l^C¥ 5®f$V 
5t«1¥ 4l*J4 fafift* fa* «f4tf*3 44 I C4 
3f$<, ^f$vFf*i¥ 4t*i4 fa? 
«r^tf%^» 44 , c*wft4 3f$vFr*i* 4*1 ¥t«r 
*ci i *1 *t* *nt4tn-f4^4 ^tnit^i 
4j:4fc *!tf43 44 i 3 ft C44t4*t4 ¥tn- 
ntail ?t*f nt4 i ¥*14 ^rntn-fa^rs C4«rtt4 
3f^ 3fy'VFf»1* 4t*!4 fa* «T4tf43 

44, C44tC4 3f$«. *tW *t4 44S <4^ *t* 
'stnif^r® ¥*rtifl« 4*4t4 
$33 *ti *d i <4*{3 4ttnt*tn*rc* 

¥t44l «4fj8 3t*ftf«C44 *K¥ $*141 ¥4t3 

ntfi, 4i <4¥ c4t* itnw 

*w <44 f*$ *tf44fa* irfvvrfac* 

4Wt«f43 *C4 *4^ *f4p|fe 3t3 *W4 ^Wt»f- 
fr$C¥ 3Jt*f ¥C4 I 

$$ Rr«i *t$4 wren 4 c*ra cn 3tn- 


WtWl C¥t4* 551 ortl .4t4 
<44^ fe'®C44 5*155^ <4¥^ I tn-«f^ (p-type) 
41 41-4^ (a-type)— «f*t4 ^w*rft4l^t 
<4^ ¥tcw 4J4^t4 ¥41 C4F® *1ttf I tn-ffl - 
^tfa^r® «Rt4f¥C4t»1 (Hole) <44^ 41-4^ 
^<nHl4tCre55 4i1t4T¥ ^C»1¥|4 «T4t4 4rf^- 
4tCll 4f4 4¥t5 41-44^ ¥i<*jffl4t4t *f4te«f4 
fe«4 ntlf ^18 4fa4 nt55 *1^5^ ¥14 4t¥4- 
*|t« #C¥ <4ft5 ^f^«.e¥tC44 & C4¥4 
<4¥f5 D. C. f4»4 ^C44 ) 4C¥ 4^ ¥41 
44, 55C4 C4 *T«4W¥CT ^^44 44t41¥ 
C4¥ 4^ ¥itw ( ’¥<f^ *T^4tn¥e*1 4^flC55 
«rf4fe 4C^ )» ente $*tf 4t4 44^ 
¥J*T4 *[Wt»W 3C4—■^¥ Wt¥tnc*l4 

455^ ( 145, f&4 ) I 4f*r 41-44^4 *rfS4e^ 
tn-4^ 4Knf44t^V *r«Ti 44 . 55t4 
4^41 *!¥J ¥41 4t!4 ( 245. fB3J ), *<t^ <W4 


fer-ST 







'vrrrrrrn 



TTTTTTTTn 


N 



P 


1 



TTTTTTTTn 



TTTTTTTTT^ 



_ 





Wr 

l4> fl>3[ 24 n f53 


C¥l3i C4 4*C4tn^4 $33 nC4f¥*1, *1 ff?l4 
C¥C<4 ^3*1 *X* ***> ^ C4 *Pt4tW 
SHv5*1 ^C4f3*l» r4^4 CTO *1 $33 4C4 I 
<44 ¥t4*l $®4 C4PW4 3^41^4 *t«(tC44 

hnftsj i nPr tn * *< i if44tCr 

34t< fnn $3C44l <fl¥ nt< «t¥$4t5 4t®4 
ntc34 *ie¥ ¥41 fx <«* $«C44 ^*14 
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mm * ftwm [ 25i *1, i*t 


«lf« $ 11*1 ItoM 

’iw^Sju'w cito 5 <rt®a it* 

D. C. fw $ CTT* 1W 

¥«1 *a, ®ia ^si'sta ifwti *w*fctfc sfi 
*ai qtw (3^ fN) i aft few «tt* rtw 


P 


JTflir 





3n fiar 

c¥ti fcitta ifaa® «t*r to-R *ai a*, 
*CT %51 «ltt* ^WSta 1$ 3t® m* 
cnifa^ta awa hiatal *t*wi 

*a *ta i^ta i *wi «i<*ifaatCta 
£fa ciifeata afata atoaj ®t*f®r?®ta 
ftltlOTI *faf® I 

to*ifp »twtc<6 *iitOT 

*N«f?*1l fwtlFia qjl wjft ®riB*l ai 
W* ns aja^tfa* ®ncatfa®fa my <a*l& 
fatoa fena 'ffn c**ai ««ti^ «mtarci 

<51 *OTI Cl, *t1*fiF?ta f^tiR 
*at® Cltl fells' WaifiltCtl C«ft* *W8 

mi i *tr* c*t^ «wnfwta?l *®&i atw 
*ata, *i <sta ®tnnfaatf*®ta fela 
to *iai *tai *mttfa *tnifiatf**ta 
<rc*i fra# swittvi cat* *ti utatn- 
mm to «tatft® mi prftaF* f*i 
•rtwtrt *ta $*ita 1 *w caata*ta 

Sftv51<51 5tl lit* «W *tsa *tt*tfs®1 
(Efficiency) VI mi I at*at* at®* *tf- 


*tfa®t ifci my *a ®tn nfaattoifafafc 
«tto* «rnt*i i fa®to ^afaatfla 
w to <5f$v«r*tcaa my apt ®t*rr*t*a 
%®a vCTt*rw fai ifaatci fraa ^cfl 
*t®a atfatto gt*r *ata i q*i <5tntat?a 
my fcvfi 'stena nf*at«i sf* **r® at*— 
aan?tt<a fca^Jto cat* *t* *iaa«t*ta- 
ataii sta *ac® mi i *f?a «r*tt*a atn 
sta *at* cnaifat* f*ats*« ** mi i 
aat***! (2) Clt¥ *i **$$ catafl *t*l 
oftvgataatal ^itwi itw =<11 
^ «t*rhR *Rtto my iwtpff 
«ti« m ^iti; 

«i<K *fvrtc*fa (<r) 

^ i cm* *nrtpft ^ 5 J^i¥ 

nfaatR^i ca*| m*\ *1* «t*r 
(K) ca^t m i m*\ »w{ «iW3 
, «i^tft m catsftPil i*rt< ftw %*\ 
'itlta 5 ? aFiwi wi w« «fi«i ’frtrt 
¥t<¥tft«1 3tl ItC^ I ’BtlW CTlt 1tC8f 
ci, ^icaja *tfstc^nr ^ta*i qj 
?i5 na"la tof^ ^ia^fa 
m* mw l ?®att ^ fan^t® 

*it'(j *\my fttrti mi$ 

ift<" me® *w i itw 

fa»ftc^a my my *j* 

(Parameter)-Z- itoF 

m i T*mc*i «fftn ^n 

m i 

-Z--< 8 a/K 

-z- <na iti ca^l mi. cnilSata itati 
*rftw« ert mi i 
faf®a «nrtE< , ®f^t£ta wu ^na 
«c, a, K f®^fS| fii#a ^ca i 3®att -Z-« qjp 
®f?atCt utaa itw nfaaf®® m I «tfc 
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whprtft 1972 ] 'imW* wi4 fiTOra 


3* aarn TOatfcaa to to 

«, c, K,* -z- 4$ $tsW *nf%^^=r aaft 
m *wtw TOi a* i cwi TO ca, fro* 
'••rtf < aacaa afaa to to 

3f*rc^y lizi i TOfaat*} TOtc^ff <-<<1 to 
TO fw TOTOatat* cro TOTOps *a 

W TOP* ^C* TO* ¥* I K * or fevoft 

vftatat aacaa sfaa to to ifc TO i 

C»Hffc* CTO C*«f1 TO C¥, TOfaat$* CTO 

-z- -a* ^t=r *tTaatat * TOfaatCt kronr 
$aTO ct^i aa* n*rtttf *fastat aa* *«rc 
10 18 ’ 10 /aa cafa, **a -Z- a* TO »tiTOb i 
^® 3t*v *tn*fa*\a faataa TOTOa *aata 
to a$ ^frotfY aarca TOt*tfa vfa*ta\ 
aa*f*tM& *W *rfwtff ajaata ¥*1 TOtTO 1 
TOtai*: ca >ra 'qaafaatat *^atca 
a^ TO«r ajaata a) a*, «i awl f^TTO 
cfeqatte (Bi s Te s ) a*< Bi s Te s -a* TO 
TO&afa cfc^at^usa (Sb s Te 3 ) ¥$a *aa 
(Solid solution) I al-aft **ata TOT 
Bi,Te,-c® *nta TOlt®t^®, Pi»lTO 
TOBtBtl® 3<?f* TOTOf CTO ¥11 ¥¥ i 
tJHrft faTO* ¥J¥Bfa 11 fa«l 

f*»TO I a*t?1 ¥C**ft aft *T*a* (Ternary 
alloys), a*1 Bi 9 Te 8 -Sb 9 Te 8 -Sb 9 Se 8 
ajaaj* ii i a$ ’ra*? caWfaa TOTOW* 
-Z- aa TO 3 x 10 _3 /°w «rc*w ¥¥ I 
* toTOto* bmj w *m- 
afata *ft<¥T to TO*, *1 facaa aatoaa 
CTO *ft«ai ata— 

A Tmax —-Z-Te*/2, 

caatW Te to»| TOaftTOa TOiafal I 

-Z- a* TO TO 2’6x 10“ 3 /°cn aw 
TOiatTO nt<¥T 70° wftwft®* 
to to TO* i *fta *tto< nfaaa* 


*TTO ¥ftTO¥« atfafa TO CTO TOU 
aro ntfa -Z- a* TO lOxlO'Vc’T 
*TCTO1 C^Sfi aTO TOt**1 *a I Cd 9 As„ 
«t*fa amis cafot « 2 <*-aa To Bi,Te 9 - 
aa < 2 «-aa *ta *rc*M ca^l l TOta 
AgSbTe s -aa TOl*lfa*tfa*1 Bi 2 Te 8 
catena $aat* m I a*aat< 
a¥*i TOTl ¥*1 toVRf* *ca *1 ca, ^ 
aa effect* faf«a ar^a aaTOa cTO 
caW ntaai «faaica im at*, atrs 
^taaf^^la faatacaa ata TO* TOTO* 
aca atca i 

TOWtar 'S ^CTOfTOsi 

cn»ilSata a^rta «rata ajaata atnaf^ata 
faataca i aa acaalS ^faai TOa, ca«fa 
TOtai cafipatca^tca nt«ai TO ai; a*1— 
a^ aa TOtor toTO^ to* catiJ to 
ntca aa^ ar^ cata* ^f^aa ?rita aiaata 
aac^s aa ai i cata a^a aiM ai atata 
afos cata aa aa ai aa^ afB ft^ata 
at«r aar« a’aa i aa TO aal5 «rata 
afaai awi a^ ca, c*f»iftati faataa *t*f- 

cafeTOa^tcaa ^tatiaa fena 
cat^tc^ fa<«a^a ^a i 

*ltTOT«: ^aitatc^ aja^tcaa aw 
cafy^tca^traa 50 *atcfca a* fasitaa aa^l 
atai aaara i aa{5 at« 

TOTOt*rw$ afei *tt*ai »fsa i *iv# aa 
any *f^v«r^tcaa atai ^ wi 
(atata TONatcaa a«) «itat«fa, afa D.C. 
fa*caa nfiatl aa (*0‘l cst^) aai 
«tl ajaatfaa ^faata arc© fa*raa,nf«ati 
ata aai aa aa^ TO* *fav*r*tra* atat* 
«rf*fa*» aa ai 
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Clifford f*5t55 55 vfoftfl (Air- 
conditioned) 555t5 5't:i'« 5j55t5 151 
C5t® ItOM 3^51® ®f^-2T5t:55 ffa 
if55<&r *nr 45 $ 51*5 it*t:5T ^*1:1 
55 155 55t« i$5 i i55ts5 5J5^® 5t®1- 
«»i 5:a5 4^ =5f<«f1 c5§ i 

®M®1 5ftoi hsjfft* * sts'tl’l- 5t:sr« 


®ti®fa® i t 5 faitw *rt?:ini 1:5 imu 

551 C51® Ittt I ®ft 55, 45 5t5* ¥® 
faf®*^ fiftTf’f *C® 1ft5, ®1 W®1 415^ 

«T55t5 ¥51 1$5 35 I fal ®t1»f^®’i5 

^ ■ 

fwtw C5, 4¥ f55tfc 1®t55t5 5t^1 5*5 5:5 
wms —4511 555Wt< I 


<5$-^f 5 55*3 

ftfimtRrt win* 


cit* 55rati3>tti5 fan* 3:11 ciifti 
455 ^ar i:® ilr*. 51 5:5 

«i<sri5 $:»i «r?® 5*u ?ai *rs5 

55 I tf?-*?f&5 55^5 5t*J« Cll 5flm 
faf *1$ 1C? 5:5:*. 51 5:5 4fifCI ClW 
^t5«1 C1$ 5^^sf ^555 fe*5tf51 *5:® 
Itfa I 

®rtii ^:5a stsifti itfai fin 

limits 55t5f®® 5C5? 45^ Cl I <15 15 
■Wfitt ¥51:55 1CW 15»tW 4p5fa®l 
4fef:*$ «lt55l <St*-°?fc5 5*C^5 «f55 

C5t*ft5 f>C>!X5 <C5 fat® Itfi I ¥ta«| 
55T^1^tfet55 «T55 CltltlW 45t:5 11 
¥51 C5C® 1ft5 *!$ *tf%1 fid 4¥5t5 
5t5f®® *:«* C¥5 f C®1 5t:5l 
^5:® 1t5C®1 ! 514 ¥:*¥ 5^t? 4^ 

15lt¥ 1t®5t5 ¥t®f1>1 Cl C®1 
ci* ¥5:® it5:®i! 

4«1W ¥®t5®£ 5^5 5W C5 11 C?:i 
'eci, ®1 *C11—"?:15 4$ $F* Wfa^Cia 11C5 
^%&1C¥t5t5? 45 5f5|5 f?:® *C1 <5^1 


^5 51 5t^C5t^T5 f5C5 «Jt5tC55 ®t®tC® 
5C5 ®t*l^?F5 (Orion) 5*353^5 f?C^ I 
C55tT5 C551 5tC5 

(Orion Nebula) I ^ ^’t^tffl’FI C 5 C¥ 
»flt:55 C5513? 55^® 5:5 5^31 5C® 

5 :^: 5 1 $ ’iTt^f^m 555 «(®J® ®5 
5 « 5 t 5 «lt 5®5 45 f 55 fl> «lt 5 tfl 5 t 5 *l 5 C 5 
5 t?r 5 I ^^ 555 ^ 55 ^ «lt 5 t :?5 nit 515 T C 5 
®t55 ^5tWt5 5:5:5, ®1 5f? ^ 5t*1^55 
5^5tf55t5 njt^5 f5«:nt»i:55 

5 t: 5 , ®:5 ®t 5 5 lt>T 5:5 5 H -55 C®li 8 5 t^»l, 
C 55 t :5 ^:^5 5 jt 5 5:51 51 15 5 t^:i 5 5 ® I 

3®5K <Sf C55<jar ci:5 5® 55a 
5:® ®t5 5:5t55 5^:5 51 15 C5tfe 5t^1 

C5C5 5taj 51 15 5t^1 5<t^ ®t5 1Wt6:55 
ifa^tn^l ?t^t:5 5115 ®t:«t5 4® ®tl i 
455 nfcfasifa f555 4T?ltW 
C5, 5t^:5 C5C1 C5t5 51 51 5?1 «5 

>RftK15 i:5 ^t5^lf® 5t^® 5t5^, 

* 15t1f5®1 f5®tl, f5®tltl5 5FW, 

®fl5t®1-6 
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¥t*i wtBwi *i¥ $ to&i *rft *i¥i- 

•ftrs (Inverse proportion) *f**ft<s to 
5*c*-, vffc *c¥t5* fiw <»tc¥* to 
TO to TO *ftc*n ** *¥¥1 ^fti ntc* l 
3<3*u *ft «rt*ft¥ *ftro «tft c*c*ca to 
c»rt^f»jfet? **, <st* to &** *ftc*n 
«rft c*c¥ra ?-r *¥ c*1*&f*l>t* *1 to-*’ 
ftc*tf*&t* I ft« f*3*C**1 toc* 

*ftm toi «tft c*r*ca TO ^ ftcai- 
fafct* i if *ft «rft c*c¥ra to*’ 
frotfofct* c^n TOfk<® toi, w TO 
<*¥*t* TO <6* c** ¥to *tfa* fro* 
nf**c<$ TO ¥*ft* *tTOi i 

*c** *c*t c«rcn 'atf—<sr* ft «Sr 
f**t* TOfro* «rt*fro c*n c*cto 
to ttftfaktc**’* ¥* ft* ? *i, ¥i ** i ¥t** 
¥t**JF¥ *fttf**1 cw 

*1 ** nt**i c*cw, <stc<s «tft c*cto to 
c*<*&fafct* «rt*ft* c**fci f*TO$ vi i 
¥t*i *fttfi¥t9 TOfaca* 

TOtfro c*m «rft ciifw ** c*ftft?t*, 

TO* ft «Tft C*C*Ca TO-*’ C*ftfafct*'« 

to ntc* i *fa wtnftca* «rt*fro c*n 
U «rft c*c*ca ** c*f*&ft&t*, TO fTO 
c^*t ttvtw «»ft c*c¥c« to *tTO ftw»- 
ft$t* i ^T*r itTOfnca* TOrfro c*n w «ift 
c*r*r« to-*’ cnftftfct*, to to gTO 
c*n iffttc* «rftc*c¥ca !HW?r«H' 
ftfct*i ^c** *3C¥t* v*m ¥fir^«rw 

C¥C* TOf<3<3 TO *tC¥, TO <31 cto 

*a *a *c* *tc*l .*ta* c^car «f&a 

*fTO*¥"*W C¥t* *¥1$* ¥tfi* ¥W1 ¥*1 
TO *i t *¥C¥* to<S* *ft 

nftqtn to c?*i cto, TO** cvmk*i 

TO$* ctot* to* *** i 


<31 *C* «W ft^tc^ 1 * ¥1 TOW* 

TOtf* nft *ff?r ¥nr ¥trrfrl ft ? 
ft<j¥ nrfofn* ’ifft® 

TO ¥ft¥, <3ffl¥t^ ’ffts ¥<3^TOn 
¥tC¥ I TO TOfTOW «rt^5T lift 
^t?rv5 ¥tt¥, C¥¥fl f?¥ <3<3^ Bjt^l 
¥C¥ ¥tC¥ I TOtf* ¥ft TO ^?t¥ 
CTO* ftc¥ <4ftc* TO, TOftC'®* fH<- 
C*¥1 TO»1 <3^ Flt^l ¥TO W ¥C¥ 
¥t¥c* i 4*-^* TOTO «Tt*it:<rff 
ft^*C*«n TO¥ SJt^t ¥t¥tl 

TOft¥ I 

& STt^l ¥f¥1 CTO TO* ft ¥tt¥ 
TO, ¥1 *«1*tl ¥TO ¥*1 ¥t¥ C^*- 
¥»1C<3* ¥* TOfa ^C¥ 4** TO* TOT C¥E*l 

Of«*1 TO1 I 4C<3 TO* ¥1 ft:TOC* 
C*r? TO w C¥^ ¥t*Ci «t* ¥t*<^* 
’tft'S *t<?C* I ft*t* 15** f*l*- 

c**i ¥¥c* «rft ctocs 

ftc^tft^TC** nf**C<^ ¥¥-¥’ fTOtftfci* TO 
*tc* I *fac*c** ¥C¥ *?C<9 C*¥4t¥ 
fts^l ntf»| TO *¥T ¥*1, ftl «l| 
*ftC*C*9 ¥C¥ ^C<* f*^*!*^ 

5)t^1 *t*tl nf**<3 TO ¥1 I *ft*fTOl* 
*^'»*C** vr* «sf wt^l *t¥l C*C¥l 

*ft «*«ft* *e> *c* *tc¥, <3c* «2r ar?«ft 
¥t¥rTO ¥c* TO* frort c*^ nfro* 

¥^¥ ¥*1 ft*, *fc<3 <3f* f*^*C**l 
to* *Tt^i *t*t* nf**u ** i ft¥ ft*t* 
¥C9 C**1 cncw, c*ft ¥*r39 TO! 

<5ft*\* TO* ft* ¥t¥t* ¥1 ¥ftf*¥*¥ 
*ft ¥C^ ftc¥* ¥*1 ¥*, ¥C* <3t* ¥t*<^* 
C*1 TOtC* «rft C*C¥C« <*¥ *t¥t,9 ftc*1- 

ftTO ¥**^ TO* fis*r**i to* 
Wt^l *t*t* *fi*r¥ TO I *ft *f*, 
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'sei <sten in <jfaifa 'sen fa? 
?t?ti '® e i ?ifafw I^lflltl fin ?e* 
fill I fa? 'Si R1 Rtltl T II &5I 
?W1 $feci?tl 41' RlffRI Cl iflltl 

itfc^tw? uti ifaifi ?ii, *1 *rtcfft 
^ n)5 are? c?fc i aren *fei in ^ ^ 
•st? cic^ fail ifnfa ?fae§tc?i uti 

Clfa ?U'SI 1*1 itU CfC? 5C1 RC? I 

'si u?i qjfct? ir *Rtfa?®> ?mt?it? 
icife i?ti?1 IRC? i m?fe peip suti 
I?* RC? U Clfa-fBfBltCI? «ffifa TOfftl 
li Re? ifa-1’ c?tfe ifti sc? 4?|5 
^?tfa$ s ti? ne'si iwc51 fcfeenti *u 
Clip tfRI Silt? IR r itits fa&1? 
ifalfUS IWF, ^1 if? & ?Rtfa?S <2fRI 
«f'3td ?R 1ft?, 'SR 'Sfa 'SI IPlfa? 

'sic?* ?tfan Re's itR i «n?®: fee?? 
III RC® ltd, H**tfa? 'ail 'SRI 

fa?-?’ IC'SRI **l I 'SftC? ??t^1 ft^ft^ 

4$ r, cifa w rc? Ufa? ?fat§ft^? 

uti 4?< Htfar® «ftn 'sri 

i? if? ^Ri ii? ^v ??, 'sr «ti ifa^? 
R? «fF8 ^fa ?«ltl ?C11 Cl 5Jl<fel ?tf 
I'fR 41' <51* ^5 111 «rt$ *C1 I 

iiteitn 1*11 unfa's ut?>l ici 

«rtei 4i' 'sfi farcin *i?i «tfa cine's 

4? itsfti faeitfafcti cie? wtifVs ?r® 

Ite?, ss?? '$ti if?:n Uteii $i?ti ?u- 

I'af utifars? «rfa« ^ft? ie?tse?i 

?ci «ti UR'sl *?'? 'stl ifa:? Itlt? 

«i*i c?e? fafai *e? ?e^ I 4§ in 

?t? ciftn ?ei ?e? ifirarcn i? i 

?f?i new I's utifie'Si sjt^i ititfei- 
< 

'Btl C?3ff?'S s utifis Re? ftfiiw 
fei ^r sei i m 'ste?! ^ 


veil if's f?i^i ?ei 

^tc? i 

'sr iii* ?f® wfi'e ?ei Ri 

f? 'sfe?, anti c? ¥?tw «(t?i ?i? i 41- 
«tt?rei utifne^i 

stintci utili ?nfl» ??? «tw rr 
itiff's 'si? wtfi? *?e^i cb^?? 

ifvi «i'5fi i^eii ^ nifili nen 
fru i it¥ti pf? ie? st?ti 

C 5 !^^^! R*R ?'5?«fl 111 II C"1te?I 

it^tRi pp ite?, c'sifi c?3rf^®i iiti- 
ficsa ie? iit^i iiifc ?s?«fi csW 
iieiifi itii 'p 5 ?te? i «*iii it?fi ni 
?1 clt?^fi if? ^i iv ??, ssei pti 
ic? st?ta r^ i? ic? ^e® it?ei I 
fa? Ht^fa if? fafa?tn? lie? iftv 

?», 'SR 5t?tl R^fel ^Itl \<RI 1C? 
fag^l fafaci •f'FC's ifaei <ii^ cil^i 
fasi^te? ^iti ?fa ^c's it?ei i 

litifa nen fa^i^tc? irtnfiesi 
wti^i ’tfa's «Sf cb^i? iienm^t fafa- 
?tn? Ht«fii ititeu i*fl^s ?R 111 

iiti «iH <?{S «frt «rtn it? i ^Ri 
fufei^ isri'ofa-, «r<t^ ur, ??, ^fait 
w i?i itfife ?eii ? ci\? 
fiiit? ii^ ?ii'5f <sr?«fi irifa, 
ifa, ^enti « cup stfsfJ ?C11 
i ifir «i?^ utils in cic? 
ii <af?«Tii ?ei ?te?, 'sc? «e?i 
§it?ten ns?? 'Btiw ikeu c?? ? II 
?e?i sten utifi nils hr 
vii: «ntfa® ?ei seifai, 'si? 
•^1t?r?fli i?K cur fifi??. cit?, 
utnjwfaiti «r?fa i?t<tfi 'ssi ? ?1^i 
?*fti ifii's ?ei ?ri trie's ^ hch i 
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fw fa* *^at*faf"i& ®aa'« 

irtita «i*Tf* rtw atlcaa fac* «mtfa® 
aca wwi, fa* atatatai n#fofa a^cta 
’ifalci ca 8 !! 55 ^nri* are itawi 511 i 
*1 atacnl ^cta faffra^- <na«ftra faf***, 
wfa, amrcafaata eiff® *fatc<* «rtfa*j 
can fai, *rta 5aa®f ata^fac® can ft* 
^Jtwtfaai, w* t facia «t^f® natc<* 
WtfffTI 

<ffa«fa* *ta mafB aitnta facia ®ica 
iap%* i «rf^|g ist^ ®tcaa *T®w* *c«r 
ftfa* catci ^ta® acaca i caaa ^ 
tfcaa *ta® call awl it^tfi feaff, scapa 
«rt^l fisif, ’jfa^ta itc^ caafe f®ift, 
*«rw* «faafe faift *mfira feaa<Hl f®a?f, 
ifa* ata® f®#, l&caatcia it® faift 
(natit*) <w cai^caa aas f®4t i «*ilw 
call atwE, fa"if®. 55 an tit foafB 
<*TCT« ufatf*-'** ®tca* t^®w* §1* 
«rti i*®fca «ra*ta *ac*i fa$ ®t* 
5»iat* w area* fagli caitcai 

^aThr *c*cai lac&c* ca^t caittai wt* 
acaca Ifccaati 1 *4 ^<taata ntita 


1*1*15 ala span it«i aca ■ capita a 1 ® 
aca <41, ssia ti a* is aca cni <w 
«tc®jt i«c®l aafaa 1 % faai g* ata 
ft* 1 ^sr Ttw* la'icaa cata 

cata caap ^{5 ai ®c®tfaa as 4afas® an 
oiajB ics nfat® awl 1 <at ®fca $1 ai 
®c®tfa* aa mafia® a«ata «caa srta^caa 
«mall ifaaf®® awl 1 IScaatcia 
c«pc$ <£* »n?a®: ®:aa ^fB icua 

fa*rc n*f5s a'eata *c«ra *t<^caa m- 
call «i® «iftf *rf*af®® acaca 1 

^a-^fta ml ca nfaif®, ma aw 
c*ta «rt*fa* a*ai call a^K cata 
^Bata «ftalcaa <jfaata aa ta I siil'esa 
if«tfaa f^aa ^3>atca^ acac^ ^a^fi 1 
<4^ Ttad aa a^cajs^ >sra atai 
*at«tfaT ai?ai 1 ®ca awl—^ *fa 
^ji 4 ® 5 ca acaca ca. ®fcaa 4a-' ! *fa : afcaa 
'■ifsa Slifai wfa cata ^ita cal 1 
®faaic® cafaa ^ ^caa a^aiafia ^jfail- 
afa <3ia®fia felitaa wfa §1ta 
festfa® aca, cafaa fa:acap:a 
aca aia-^a a$a 1 



fcrNfc&iti 


J&t*rfsfejTtl HI Hlf® ^C*1¥tfl¥ Hl- 
nti *¥|5 w^< ¥vf i irntfi¥ ¥*ic¥ 
fcrsife* ifiw ’rf^tr^j sift® h «T¥t* 
n ¥t*w c?«fc¥ *rt% i f%^T^’T"»tfV'® 
ftf®i «t¥ti nfiitn ¥t¥¥t»i %i w* 
^i'Nt i ^-hcrffc* c¥ti *if«tnt¥ if* 
c¥ti «t¥tca <?nTf®¥ ntic® nfm ¥ii 

itl, ¥tl Cl Itll Wtl, ¥tt¥ Slt^f«§»Ttfl 
Hi H I Clll—ltl ¥11 lt¥, "f¥*¥«¥ i 
■nf-¥l¥C¥ lfttf¥tC¥tCTl itlTClf £l5lf®¥ 
¥«¥ *ff%*r« ¥11 itl I ¥t¥W ltfct¥fC¥tl 
iwi «¥fei Srtufei&iti i ^titi it^rciHi 

Cll¥ fltf® ®f¥*-¥l¥ •rfa^f¥' i ® ¥lltl *11 

HttaHWttll ¥tltClJ HW *lfl1¥ ¥11 itl I 
<HtCT ¥ffc®"‘tt¥ta¥ <$¥$ tlt¥T?®^¥tl I 
flfeff HCl! 3»lt*Tf®fc>)tll¥ 
ftwte ¥ft*f ¥t*f ¥11 itl !— 

(¥) ¥tllJt«| H ¥t% !?Jt*rf®fe»ltl 
(l) ltfl¥ §[f?lf®$ltl 
(*f) Clf®Cl"R 1| flfall iflf^fs^ltl 
(X) ^Jt¥t$$?¥ 11 "drill'll 3?Jt*lf®&ltl 
(*) ^¥^1 |»t¥lf®fe»ltl 
(¥) ®t*N Jimfe^ti— 1 «t*iitai itn- 
iti ¥rar ui^i ¥rtft¥W«i v£j¥fB w 

¥t% 3?jt«rf®^»rti i sft f®nrt®ti itj, 

CW ¥t¥l « C¥tltl >^ClW¥tlt 4¥f3 

«rt¥ it'Si cm mi ’witn^rtc® ¥t*r 

«tClt»f*¥lC¥ Cl ¥f*f-£niJ 11, ¥fl ¥CT 
f3n5iv<tltl icfr I <¥& fl5TVfl¥lll 
$¥ ¥ %5»I «ff* $|&1 ¥t*ntaiTl <1¥&| 


?ttftf¥¥ TO ¥tct I wtl fifetOT *ltlttlJ 
faflVfTOCTM ¥t*Mt®1 fHl ¥H Clt¥ 
*ftll I ^C¥C3l ^-£* 3 lfe¥ nfllt*t¥ ®t*f- 
it®ft¥ ¥trtt¥t*rwi itil ¥f¥ ri¥tia 
f®. ft. fa^iwrcms *rfa*r¥ ¥ii men 
¥tC¥$ ¥t% Jjt¥lf®fe>ltl I Slt¥[- 

f®^rtcn >rtiftir «rf¥ fia ¥tmt®i, cw- 
200° cntfotf® C1C¥ few ¥t*11tl1 1450° 
c»ifcc$® «rf® iHl itl I ¥ii *&1 ftfei 
¥ti <ttrfr¥t*ic»n ntfsfc $15 it$i fena i 
cafa’frjt*! ®t*rit¥ h ¥ itftii fifn 

¥ft^ 1J13J® «ltC11 ^ ¥t% $J1¥|ffcfc¥tl i 
®t*Rt®tl nfll^Cl *riR<« ^l^Tf¥¥ 
4ff¥l¥¥ 11 Clf®^>J1¥[ *lftl^5¥ H I 
irti §na fsf® ¥« fenfife® 5 Ijtiife^ti 
^RJ eft* ¥11 111 Clf^^Jl¥{ ¥t*WtllCl 

lt^ ( ¥tltl 1 ®s flJtiJltl ) ¥tl¥ I ¥l¥til 
¥tnitai 1 lfl¥ lltl W TO 
«tf«i¥¥ ifi® ii i it^li *ititi*r®! 
dfl¥¥t^Cll Itll f=rfl®l cnfl¥¥t^tn 
c¥C3i ®twt®i ifi® ic¥ ^i?rf¥¥ «rfV 
i¥¥¥i st>r nti i ®tit?i ¥t*fititi 

^IICIJ Cl 2 !! «(f®l¥C¥l nfll^l 111 ¥1 

¥W ¥J^JH ®t*tlt3!1 fl<Cl it fib flCil 
^ncit^l ®tff51 ¥tflh ^t¥tW Clt^ 
¥ ^f®i ¥tr® uiitcii fencit% fif«i 
«t¥tl ¥ ¥lt¥tCll nt ¥11 Itl I ¥tnit®tl 

f5fia*1 ¥tc<f *11 IJUtl ^fl!t®l¥ I 

~ .i i . ■■ . i .. „ — . ..——— I, , mi, ar 

* fi®tn, cwFfin ¥iw, 

C5¥tlif> I 
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(*) *tf«¥ IrtTOfcTO—itfif 
f*nfa c*t* nf**tn¥, c***—M j, **, 
»tn * «** ^wtPrtf fc*TO* >Rfc« 

sniTO* ¥ti *t*n TO ftftf titTOfc- 
*trw wtn i 

cl* cn* nm <*fl5 IfJtTOfcTO i 

<*¥&i jit to toi fn*c* 

*tfro ¥tnc*5 fcn* TO* ¥ii 

u i TOns c¥t* ^c** &t* *i to 
TOTO TO fcnfafrs 5 fTOlfc frofcfTO 
W *tw TO TO* TOtC*1 MI TO*tfl 
nf«6c* Mife* «rfwc¥* nfai^* *cfc 

W TO ¥C¥ C* h5Ffa¥ «prtw»« 

**, to nfaTO to **, TO Nrtfir 

C 55 ¥51 TO I 4 $ c|* cn«f faf «5 «f¥TE 55 
*r« *rtc* i c¥t* *a, c5*to TO*, 
fctTOFtTOr Nrtfw* cl* nfaTO ¥5*ta 
TO Mrf** cl* cn«f *J*TO ¥«1 »1 I 
Linear Variable Differential Trans¬ 
former (TOTO L. V. D. T.) c|* CTO5 
w Mr, TO. **, ^srtfir *tnTO 
to TO35* fii cm cto c*. JltllW* 
*tm s*t *i « cTO *i cwrift 

*5J*^ TO** *5* C*tTO (Iron- 
core) TO to TOa^c* cTO 

TO free** nfi*tf* m i to- 
pfai to fw TO*^* rntTO^t i 

*tf$¥ $rtTO^TO 

L. V. D. T. *J*TO ¥51 *5 I 

(if) caf&cin* *1 fifwi JitafislTO— 
jfc wtito TOTOfifaii 

*i TO* f*f¥5m toi ¥t<¥fl'l to ntc* i 

TO*t¥*fa ¥$¥«f*l ¥[Jt*l¥tflt *t^, C***— 

fTOTO, nfrtPrTO, citfoTO fcTOfa* 
fcm nro lw¥|* ft fa mi to m 


M ¥cTOc»l¥ft¥ TO* I *tfft¥tffa 
TOm TOTc* frnfafcv *t*ftffa «*¥l5 
fcwfrm «ttC¥ «W TO TOC* TO **18 
TOtll *t^5 *CW$t« TOt M I *^*tc* 
«ml5c¥ TOci toi utfetifa c*c»rffc* 

«TtC5f «W fai*lll&C¥ 4tC¥ *VTO 

to tflar «rtc*t¥5fa *TOtc* f*c¥*r 
¥9C* «S?* *^*T¥ ^C*¥§* f*if» *5 I >CT¥- 
6*TO *tfs?f8» lc*¥c|rc®9 *f«l 
*cf f*5Tv«r?tc?* *ca i <A **c*r* ?it«r- 
f®®*t«c¥ *«ii m frtm *i totoTO* 
^ce* *« ¥tsr to i TOal ^f5 «rsm 
aitcTOfafV*^ §rl®T?®^TO TO¥ 

*J*TO ¥11 ^1 I H¥lB ¥C^f¥'8t^9 
«»f? vii^fs ^ ¥tfetr»r»icfel¥ c** i 
»« *c*r ¥c^t¥<st^caa c^c* «trc*t¥"rf^« 
wrti M T f*¥ «rf^aTOi TO^* 
f*i*lif8a C¥C* TOTOlfe* *f*1 ^5if«¥ 
^®ca* fei* *c& I ¥C^tC**, ¥cfer¥'Sff#^ 

C*«1 **K ¥C^fC^r*C^¥ C*C*fl C* C¥|itf!?C¥ 

*TOl5tc* ¥c^rfS?< *«n m t c^f*^**, 
C*W* pf¥5tf, ¥C$rRSt#, C*^fc|f¥C^tftfert 
¥tTO ¥cfrfi>S* «itcqt9 ^i^fapi finw, 
TO* ¥’t¥ *i c¥t* **r* *r*r*i 

«1*n*J ¥tC^ ¥51 *5 I ¥It^f*¥ 

¥#^f3F5 TO¥ *I**K*t5 fnfC* ¥C^t(5IC55 
«l5ft* TO¥«rtf* I 

TO*f5f¥5*1 |ftvtf®^*tC55 *C5J TOTO- 
^*t5 ¥t^f5 C^5¥%l^t5 nf5*tn¥ f**fC5 
5?nr5f5^ I 4C¥C3I C«wfel nwK C*C¥ 
C* ^f^¥ ¥11 fH® 51, ¥1 ¥tWtWI 
TOf*^5 ¥r* flfs** ^5§lf%¥ 

¥C5 I ¥t^^t5*^f?ti wf5»T lc*¥3jf*¥ 

ntfrff *t?tc*r f**ci TOi to i 

( * ) «lTf¥t^^¥ *1 n¥*T?t5 >jt¥f- 
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!5&it3—ifaiifafG® it$wtc*ti * itfe®- 
"ftlU 4^ 15113 $fi» t[t*f®fclt3 I ®t3tl?1 
*ttf aricfhsi $(t*f®fclt3 I *"1mifl fll 
3t*t3 11 ®t3 fc*TC3 ( «ffe CHOC'S ) 3C1 
*tltC13 SHlC5®lt3 It^l «Ft31t3 11 I 
c*t3tl>* K , Jrffii l^rtff c*itfa® nrfaft 
^ «ftr« **fci ftfo fcw ^i-iwt* 4. fi 
(fi$r<.) crcitn *3ti c*itfa® wfe* 
*"1t13 it3i stitlt®3 iw * 1 $ 33 i 

c*itfi® ivlfa *r*tfi* *" 1 i-im;i w 4. 

f*r. fi 5 Jt ®3 **ii-mji uti 3 w 

*"1C13 33 I 4 % 1lt1t3C* 111 33 

fnt*fol*l5 * 4C¥^ I af1C*tt®9 frta- 
f®&ltC33 3t3l HJHM 1«t3*1 11 **f* 
ityfa* 131*1 *31 33 I ®tit*i finest* 
*1t1t®3 3?ft*f<S§ltC33 lt3tt1T fife* «T*t3 
*13*1 * 13ltf®3 <(*. C13 *31 It3 I 

ftfavrt-flWtCI* *3 ftf®3 «1*t3 1J13t3 

*Uf I 

( $ ) l\4)% 3jlt*f®^lt3— g3#i3 §Jt*- 


f®%lt3 flf*3 «T*tC33 3t® *ftC3 I *C1 

csW c*t*3 ife nfaitn *3ft *3 *t*+ 

C5W c*3f * ®tC33 *tt*tf** 

if* 11 c*W c*c3i itii c*ti c*ti n?t< 

C111—fHlt«M3 fo^lf®* «rf*1*C*3 
ifn^i 11 ‘31 4t*fc’ «ic3tn *t3— 
^3 §Jt*ff®$lt3 fl^M *31 33 1 *1* 
*3t?1 *tt3l *CI*f5 $1 ®tf3 $13 

f®f® *C3« *t^3 3rJT*f®§1f3 «1®* 

*31 33 I 

*t**ti fcisrfe* c5^fi:*i utn* 
U13t3 CUE® nt«3l It3 fi* ri33*l*trt 
*ii<, f3*tiNtc3 iEiiit*trti nffatiti 
c*ti nfaitw* «rcci h^rfs* ic*c® 

*1t«f3® *31 33 1 ®t3l3 ^C13Jjfl* 

itfafo it3tcu ^ ic*«c* nfsifi® 

artlflu (Processing), C3*f%< *E3 lIclEI 
£f3t1l (Detect) *31 331 * 11 *t«f 

^C1*Sfl* 1J13tmt3 13C* *31 It3 1C1 

§jt*t®^itc33 ui3t3 ®f® utn* I 



*it?* 


fa TOa ate ^fa"5 * *tTO 
fcfiR nfm **—><$ fan «rfa *rtofw- 
TOi n^f TOtna c^t=r ’jftf «rta*n ft* 
=il i fai fa*m tie¥i ajtn* tojiTO 
to*{B §fa-*rftt=ta «rtfaTOa* to oft 
a*twi ntktsfe faTOi *ai to *san i 
TOitTOfa i% cto—TO, w, aa 
fatfir fcfTOa aft* «rTO<s: %$ *vr 
C=R 1 TO ; vn—(D 5 tt (Embryo)—ai 
TOTO *J<1f fefa? *ffa* ff ; (2) ■!* 
(Endosperm)—ai ^SCatWCaa »Na $fa- 

«rt# srn* «rcat*=?ta to TOat* to. 
a'TOa cTO TOtf& *a* to fofa 
to =n a* (i=k ft*) i nc*a to *ft=r 


TO «d—^C*tfl TOJ fa W Btfatlfc *ttf, 
*11TO* wfa* *iE«l TOC* ^Rkti TOT 
JWwrtr *aTO ^flr=f f ^ fail ***«fa 
fefa-TOTOa ^f*i^i ®iTOmu *tna 
fan aTOTO *ttroai *arai i 

fafe* TOanta cwai cto— 
aft*a *?tatTO « sK*nr *j<fa frUnr 
nfa« *ata to **tfa* fefia-TOta 
fafet oa\fa* * atTOfa* fafaTO *vt 
TO1 to i .& to ^fipr-^tm aw 
®afa. faattafta, »rfa&T*fafa=f + *fa=r 
«iata i cto^ c«rai ata ca, afarlS 

toi <«* aatatfa *?fas aa i 
fa* fa* fa* afa, cto—' a* aa. alfc 



*;*a$a *a*ta ^fscvffl at* afa« ate* fc*jtfa *rapi*r *a*T* ^i^l« *a ai i ^ 
«aa an ajfrot* ^ to a** TOftatar a*a aft*a atar <a* aacra *fa-faata* 
*a*ta *tta =n i ^s*rtSr^ i* cat* fafa* aatttfa Snfafa to *ai TO i • alts 

aFTO TO fl =11 _ 

^^=r *nft ^rtcaf I Tsta^e;^ * *ft fiTO, =Ff»ift«i fafR»t»nr I 
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satins fwti 


# H cicw wci ^ ^f%-f*iti7 *firMf6 
7 i 7 tfi^ n 7^11 ill ifru 7 fcit»wi 
w 71 =n i »petfe 7ic*tTO dtiT!?! 
iTtlffci ilitifii «r*ft 7tfaf^5 ?i?ii I 
^utcai fic%® fiitf ciitifrifti 75fc7l*f 
« TTtfrolfiiti c*n c©t7iir*ii> fait# 
ciicifcifa 7tf®i# msfti «ftw 47§ 

to uttffiji ititifi7 «r?f« fS[<?r sen 
<*n iciiitltri ffarc ^itn «t^ 

71 ^ 5 * w 71 i utlfifa iti or«ii 

oifai n 7iticifi7 7rtfi®i siftciw 
7^iifa fin 4if« n fag wt=ii c*lew, 
«tc<® cm iti ci, 47 feiftfan citcn 
itltlfl* fawitl, fatu TO fl&fal 
7jtfir®i wjw n iti* 4n Tifti 
TUtfre w$ citcn it7tfi7 £«*!- 
itltlfal fafoll TV 71 I 47 7iti-—®ifii 
C71 47#1 77 7t7 TO I l^CIl 

TfCltTO C3t*^ 71Cv5 Olfltll <gf77l 77- 
77 7C7* 73fa ncn ititifi* nK 
C711—fafal C7Htf77 7Jtfll'Sl <ffl7t« 

hit in 77 $ iff 3foi7ti7 « ^f%- 
ftitw—il g$ utttfi TfutciTi fcii$ 

CTttll lll^l llltlfll foltfltl 4 

fefacii fi^i to i 

®ifti 7i*rtfi7 7*ti in ifaft icife 
77 dtii 7ti 47* toi itu f 7 ittifii 
itCl 4f{g fetw-lrfltll fevitfl TV 71 
41* TO 7Jt*lfall CTtlTO 4C1 7*11 71 | 
7jtlfall C7t7TOl «T*Tt7 fclflij 7W1—4$ 
C7t77f7l 7t«tfi7 Itifoil !*iwe 47fii 
fa«t71 7171 Clfc 41* 4$ C7t771 7tfl7 
Tilt* 1* 17 ClC7 <J17 TO ltd I 

fsitcifirn «t 7 iti 7 ti*i Tjfatfci* 

itti 47f& 4i7tfcii fcvrm tv 71 i 


f 251 ll, ll 1*1J1 

4^ 4=r7ft^7 1C71 1C1J ifas 7377*111 
CllltlCTF *1*111 ifltl lfal7 TO I 
71171 7Jt7lfcci7 7t^1 7tl7 TOtl «n 

4771^1, cto— c«rtfBi froro 4^it>*i, 

fjr^f3F7 7Ttfl® ftwrtf 4TOt$*l ^Jtf*r« 
^nm« TV 71 I 4^ »R 417ltci« 
fl^lci C7trn lt77 Itl »7rt7 OBIT 
fro 117 itc7 inr^fflis 71 ; 7ci ascn? 
ffii war TOtw^hr ifei 111117 7iTt7^ 

1tl7 I Ttltl C7llll 77tl7 ftTOR « 
7tWl ^f% ljf^5tlC7 TO1 171 

II I 4^ 7tC7 HtTO 1t^f#t^r=R 

« 7f%l TtW ^15 7C<n f«TO7tCl 711 
<217*1 TO 1 itCl 4718 41- 

7t>Wl ITtfTtl fl^f3F7 7Ilfl« C^5C7 
Il^l7l^fll ^8fi 71 | lt$C&l7lfcfll 
fV 7fci Cfl7-fl7l7M 17tl7i 7C1, 71 
iftfTtCl 4117 7tl1 111 fl I TO 
flf^l 1C11111 71 C1C7 4^1 "ll CltlTI 

III Cl, 4f5 DNA frvtfTO 711 <217*1 

7C1I TO! C7tl 711 111«^f7 fl7tfl7 
7C7, f77 C717lt4 C7l7-fl7t7l| ^Cll 
^f71 7C7 IClfe 11, 1^1 C7tl«fll 

7117C1 ?f7 111U7 717111 7%C11 

Wtl C7tl-«HBll C7tl7 11 3I1 71 

41^ flllClflCll «T7lCl CllTl 3fl%l l^ltl 
iflltt 11«lll 71Cltfll «TfiRll 

C7tl|5 7gl 77 CllH 711 7H711 

17C7^ *f7 It! I ^7 ff fif^Fltl 4f5 
1*11 71. Cl 11C7 !<®t®7 7tC7l C7^ 
C7^ 1C71 Cl, 7fircn «r«1w extensin 
ltd hydroxy proline-717 4ff8 C7tf5cil 
1^71*1 jfl 111 471 Cftl-art^Cl 

ixtensin-41 tlf7f75^ 41 Hl^Hfl «fltl 
7Tl*l I 
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■rtvm, 1972 ] 


4f%C4* (Indole acetic acid) &<«4 

44 ntw I *fc«fr 

cstfitaf* srtc»t 4*f& 4*4T$»l c«ftf5^ 
f^f»4 ^TtfaWI 'BfFtf’fC® f<fj(t TO, TO 
4C9T tryptophan I 4$ tryptophan 

4^re* fr«t»i- 

«rrtt4lfa 4Ftfac® snivfis w i 


*ffant«i 4Wt*$ w *«i 
TO I TO C*tfawtn&f$w* ^CM Cft*«fa 
4C*f*F?3 C ^ C4C44 f-tTOI 4^51 

cTOaft to*i fcnw cto *tiv i 
TO*i nfaTO 4farc4 41 

wm cftew i r 4 44t4 4i i «•! «rf»iti 
4f%:w ^fwi * fifas c*tr? 4i 



^n%Fr«w jrsi« W? -ftw* ra* 
3hur fl’inr isnsiHj “Wf-simt 

-p^T 



4iCW aRffatf TO TO C44I C4, *pfot4 4SC4 frwfpTO* TOT 4TO4 
43 4416 4<"f ( C4tfTOt4*t^4 ) *lti§9 3CTO I 

&<$ '4tC4, 4V*l{S ( ^4 91 ft*<5 ) 4t®5 TOt* 499^ jf4. ^«1 « V4 TO*I, 44 
TOJ 4C94 TO ( 2S)*S fluff ) I 'H9tC9'6 ^ftrwi « 9*1^9 4fs*l4F*1 $3Ttfif «tf#it« Ptfwi 

^«rj fftm 9cto 1 gfffi? W4 4tU» to fefw-frft* fan to <rtc4 1 4* fats cro 
4*t^9t43ft9 «f9^t4 TO, <5 9 f9 TOjt**FCT9 * PwM 9* TO911 TO* «ff#9t®f49 
4«t« $4C99 C4t9 CTO =»tc&9 C4TO 4*1 Jf §44^ *91 4444 W ffff fa I 



'S maattfaas *ft%5 

fenft? bJW'lf 


fcana, aWacmtf *u\ catcaa maatnfa® 
®rja na naati nm® fasfta’lora aw 
*rtrm®a nc^ c»f»i <«». naat^a fama 
ncaam 5p®5tf®r® affair b*i»i i naatm® 
^t«i®j»a «o^ c«tti>caa »wi, fa^iftaa 
*rtfa®ta ^®itfaa ®c»i naat«ia ca\fa® 
¥fl¥t«f»W ^P-fh faiTS aftaail FLIC'S 
at®n I atat«¥tttf« ntaattfa* ®7 4a* 
fa£5a-:«ti£a ®t'$a «rtaai mar® 
•TtWta *taat«(a C®3?tra (Nucleus) c€ftfc® 
«W fafc$a <(tC® I *faat^a wto 
WtfrWI nWI - 2 - w*l fifetw* *|W 1 ®S 
(A- -Z-), ca*ttca a > naati* ntaatifa® 

W (Atomic weight) I tr»l®j|Caa 
nwi cstfccaa nwta =T»it=T atr®, ®rt* 
®tt ®rr9 Wtata (Negative 

charge) 'S aaM® mfatn (Positive 
charge) •fy'rtt* (Electrically 

nutral) ®ra *faallt® fa«f** ®rantl atC* I 

tCTfta®f»i c«rt^=i « fallow matraa 
istfafat* ®r*F (Orbit) \ae® nftfl 
trn®3ta ® CStfoaa *ttamfa® «rf®$1 a»l 
w tc*i®itcaa nfatrnn* m* *am*ar 

a® (Centrifugal force) ft®®J»ar® fafSffc 

?w \ae® nsta®i ®ea i aatnr® «rtata- 
fafafc csifcan^* c **?tea at®ta naaft 
matraa ar*ia «ftw na^tu? ^%®1 
(Stability) fomn a®ta aftW, C»T ft** 
3* ®rt*t1 nt®tf<® I 

ntfaal ^raa (Coulomb) ^ cm® 


®tfa or, st matcaa arar «rt®fi ai fa®*i 
a*l* «rtatam*a 1W¥t»If W swtw- 
*rtc® cac^ ata ma ®tc?a ntamfa® 
tat® a =ac*sfa m® natsati® ®ca ata i 
f®® *itataataa ^ afa t5 *a ®a* *** 
t*itm «at atfcc® ai, fa»ta\ 

®Jttai (George Garamow) <at *afaa® 
«t®t"f ®atna i fofa amna, O T W 
namata namac® m®*i ®ta atr® i «rta 
n®i nut cstfca^faa aw ntamfa® t s * 
tat ®a— ; am cm® ntcar ®i *® cn&fafctraa 
m^r 9& catfe , ®tcns'« (10* 1 *cm) *fffl*It*l I 

^nan ® cattfews ncu 
«rfapai wiw ntca cn, «rt« ®*|5 vmtit 
c*i\n v*n n^ntt c«rtfo « c^c«f 

atm® *Rta®1 aca I «at am»R art*ita\ 
fawt^\ ^r®t«a 1 (Yukawa) I twin artfl 
c«tt^a Jitartsitfar ®a acn ®fi®tt8a 
CTna (Meson )t I <«^®ka «fifa 
alfamta siai fma ftvPpa. naat^a c^ifla 
^f^a me® l 

«ft=n enm, c4t^a « fa^^c^a ®rtatn 
entnn^a aitn ®® c»i^fa^tcaa <«® *n 
c®tfB ®tcna ®N (10 _l8 cni) «(ta 
fa®fe®a $cn®]?a ®e^a ajtn ®® cnt^fattcaa 

ww ®te<ta (l0*°cm)i ^®at^ 

* na ^tatraa acaj ft®fanft® 
^tattna aw ®rt®H *a i 

t artntat ®tata cm ®nta 
atartntfar l 



1972 1 'S 

nfafi? naata* faati? nvt att® *f®i i <«^ 
fat* Clift'S*, Ctftfo *1 fafelM t®jtfa 
nfa »r*t«rl at®t*t® ®*t® att* i ®ta 
to®]?* *1 c«ftto $®Jtfa c®ta ntfa® 
®*tt® (Charged particle) cat® *t«l nt®$*l 
*1 fa®*a **t nfa«y* ®t* cat® g* f fa® 
natfa® ®at* (Uncharged particle) c*fa 

*tat* a^afa gc® ** *1 i ®fa ftfcifa fat* 
c®ta n*afat® nfat® ®si nfa®®* ag* 

** i 

, to®i ®fa®t** »rt^tc^T n*at«it® 
nfat® ®t* naatt(-fa®fata afatat®!^* 
n€*t«Fl faatta ?5 TO faa I 1919 
TO C*ft ▼!*£*! fafcfa*t* ^t*r* ^&TOta I 

*faC® TO®1 ®fa®t* fa®t* (Range) 
7cm-a* nfa® ii, ftfa* n*Ht* 

®i 'oitcn cat®* toi faai fa® *t*t*. 
c®fo$* nlfat* nt=r ®tai \far <*$ 'Mr ^a i 
*>\9 ^TOlts ^ ®ajc® *t?t*t®t6 ^a 
®t*t® *rt*taa *1, ®fa fafa n® ®fta fa®i 
▼at® at®taa i <naa *0rt*t®tc6* 
a<t®cn <*▼ J *ta ca ®?i at® i 

#t* natet* 4 ®|B nt*H « <a®fi> faifaa 
aafafrfc to* fa®* <4®|B TO*c« fag 

C®®fa* <tTO+ (Radioactive substance) 

*tai faa i faifor na fat* at* ca* ®t* 
fat* «rta-r na fat* afatjftt®*, fafa*ta 
*®jtfa mtn ®fa to c^'eai gt®i i ca 
fa® fat* c®«ffa* nattf cat® nta®i ▼fa®! 
cafat* nta®, ®t* fa*!* 1 !® *tti< faa 

<*®|B «ffa*t® (Fluorescent screen), 

* & <*)▼▼ ntata^s* ®*1; fa-TOfa® 
fafa*ta ca\fa® nTO« **i cat® att* i 
t natet* nagt* ®*1 ®t*faa 
c*fa*ta C' 


*tt*TOfaas «tfe« 19 

nt* «rfa«f® *fal a®j ®*at* to faa 
<®fB afac^tcTO i nfaa® a*i to 
TO®1 ▼faft* fc«sta* atar i«® $TO® 
af**6a ®*i ca® i n5®*f na-st* 

1** 7cm cat® atfat* fat*« caai cn® 
ca, cat® nta® 'ortn^i ®fa®i $f®- 
n® a^i farffa® ®ta $atg I ®t| ®aa 
fafa fa®t® «rga oat^a ca, na«$ 
nta® nta®i ®fa®i at^clrtafat® c®t«r 
c®c»it® ^a^ ®i catfl c®ta ®fa®i 
to < 2 ff®n® a^t* far^fa® ^ ®acgi 
n®®nt® aflt^rc^caa c®affa c®c® ^a 
ntJfta c«tfaa cafac* ««tati I aitata^l 

®t* ^arar* to ntaai fag^i ntfaf®® 
ntc*it5ai ®at® atfa i nftnfa®«i ®c^ 
(Theory of relativity) ®a ® 

afaa ata’nfa® a"^* «rfaii ®ta a»itaa, 
<*▼^1* a*?t<C® W>f (Annihilation) ®t* 
cat^ 9xio so «rK ai 9320 tc^ata 
c®t^ nfa ent® ntfa i ®a « nfaa 

nta^afa® a ,0!> t# j ?* cat® nfa 4® >anta 
®c* ntn afa 

E-m (®a )xc 8 (^aT alajta ntwt* 

af®tatn* aif) 

-lx(3xl0 10 ) 2 «jH 

-9xio 20 nK.* 

*f*t*t®tc^* aa\®*aiB— 

4 14 IT i 

He + N — > 0 + H 

5 7 8 1 

4 4®® ®a^ 2 naat^apqtc®* ( 


* ®tn “ifat® 4 fta ®«ta nt«*i atca 
227 fa. < 101 . fa®as *f«it® 4® calcar® 
§®®1 gfa ®*t® ca ®tn 9c*r«fa, to 4* 
anc®t^ '©‘I (227xl0 15 Calories) nfaafa 
afa i 
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[ 25l a*, la aWI 


aatar* «rtata c«tlcaa a<«m 2 ma* 
▼afar* «rtata tca*|caa a<arl 2 ) fof^ata 
fa-^tlfaas *lta (*<*■!<, ^taai *fa*l) 
afai 14 m** < s«?3 l 7 *taat^ apitcara 
atlctfcwac* artan aata 17 mar* '©a^ 
8 *taat«i, apatifa ^fena ma* c*rtla 
acac* I ▼faa'ta tfe 

fit 77 *\*f lc*ia§a c©f^, m^c 8 ! 77 *w 

Ictfla ^^“"9320 *^ 1 "** *** 

(atomic mass unit 91 W^Ct a m.u ) I 
— ‘0083 a.m.u. 

=5^1^ aafaacta afa f*C* call C9 

$«ut* <®a *rt«ai atc*e. «t* •»fi^i‘i 

-(4*0040 + 14*0075 + 0083) a.m u. 
-18-0198 a. m.u. 

«rfWFa © C«ftlcaa 'a* 
=*(17*0045+10031) a.m.u. 

—18*0126 a m.u. 

ml $1 ©caa nt«foj 

— (18*0198—18‘0126) a.m.u. 

*='0072 a m.u. 

-67 #w |w 14 C©ta> I 
«wi tc*r tfo aj^tsnfn ©tt'i'sffa *ca 
cai *jfana *fta 3*7 «i^t lc**|a 
c©t^ *rta c«rt^=T nta «rta 17 *i, *rfo. 
63*3 w lc*a|a nta? I «^al atata- 
ntc^a naHta $a©©a aia^ia ctftlcaa 
fa«ta 48cm ma<v cat! -ifo 60 m lew- 

Sa c©t^ nt^n etc* i ©tl ttai ©tafai 
*ia< awa acafc atw »w *ai cat I 
’St^lna (Chadwick) fal|a ’aitfaafcaa 
fatrt© aaWatfto matca w *ai can 
•ftca i tcatfaata etc* atfn© wtaan 
▼fifti atai cafafaata (Be) «iaat*m 
flat's *ai *a I ma ^ca *t3a (C) ma^ 
fallcaa (n) fcs.*rfa *a— 


4 0 IS I 

He + Be+E — -* C+ n+Eg 

s 4 iso 

matca «Ttw afn*ta attic© faaita fta 
3'3cm ma<. ifaF 53 Icaa^a C©t*f> 
(EO I m| ifea $qjt? ©a *0057 a.m u. 
3 $al* atafirna ©a 

-(4‘0040+9 0150 +*0057)a.m.u. 

— 13*0247 a.m.u. 

▼t<ta « fafclcaa ©a 

- (12*0040+10C90)a m.u. 

— I3*0133a.m.u. 

.’. Eg — (13*0217 “ 13 0130) a.m.u. 

— •0117 i.m.u. 

- *0117 x 9320 qv |ct*3M C©tl7 I 

= 109 *is)i C®t^ I 

ml -ffe «t*tt«tfn ff?ta ^ata 

(Recoiled) *t*C4a mRp 8 naF 

CBffc ^ f^^lc^a m^ caplfS 

c«t^ i 

ml^tca naaN+fa^laF^a naHl c^caF 
«rtl^ltl^a fa4Tt« ®a -tfoa nta"nfa¥ 
Ji^^tiia n^iaw I 

^sca c*sh*i* c«t«r cwta zv f^c-ta facta 
•raalta c^car planet 5 ma^ll “tfoa ^ttaauf I 
ml -ff^a -rfisc® taatta ra'stsfa »i^a 
aa i taceca ap’s’ita^ *f*r*ta 

tiafcar« «fca^ naaf^cat ®t«ri asa ?a 
ai i «i^i naatl tacai faf^a tcaanta 
faaa c®rw naat^a cawfraa tia-wlSt'si 
^racas fag ^taata ¥ct aiati ^ata vai 
cac^« tfca—c^a asi ^a aa I fa« mvata 
*faat^ «twcu *ftact ca «r^ -iRp *ff«ai 
ata, cal "ffa? ^tata naa^f taatltaF 
vlwzv aaia} ml ®tca faaaftnr «lfapita 
▼ca «rs« tfaata tfiF nt«al can ntca i 
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SftWtft, 1972 ] « •ftWMfi* W 


froafin <nt 9t9^ ««f ’tpk/n 

fafoal (Chain reaction^ I oofc afanh- 
f&C* sit^T «^*1 f9f®9t* (Divergent 
chain reaction) 9*11 C9t« *flTB I fat 
Rpw «ifa9t9 9fa art'Jffll fafaRtre f99fj-s 
*9r« atfa—qtcs *ta <n*fi> 
nwt^ cw (4*fe 9fa f9fe$9$ caa vare 
♦fttfl, w «i*i5 ^faa afapata nfa* *ff«9i 
W i yt^c*i a«t9 afaRtfS *199 tt; cat9t9 
?9 aata Jftviite ^9 *1991^- 

f99lt&9 I «99 C’J'Caf 91 9t99*tfo9 
«I*»TTtC*l 9T*$? *9, fir^ta C^tas 9t®f 
^C9 9l99atfaa *<99 9»mc e 1 I 

1939 3Tt?m «W9 ^-«r *s?t*t9 
«rd>1 ?t9 (Otto Hahn) <«9t I'^wtsr 
(Fritz Strassraann) [ '9T9« s[*l *<9^1 
1938 3TtC*f9 f®CW9 *C9 <rtr*:r ] *Ttf9$r9 
*9t*19 cV t lfec9ft®t9-233 ( 8 0 „ Lj) 91 ^1- 

f99t9-239 C B * Pu)-49 9^ n«9f‘lC^ 
C3«?( f?C9 «Tht<5 *91 9t9, S*9 

Wftfc CvCW StBQ if^JF^Sr f9§§9 
C9f«9 ^ftCn— 

ass 1 S3 A 148 

ji U +(\H B9 U-* e 7 La 

8* 1 

+ 36 Br 4- 3. 0 n 

«ffa ^Ic9f99t9 -235 n99tlC^C9t C9fat9 
^ltC-9 f®^(6 *C9 f9^J»9 I ifB'® "ifa^a 
f9§§9«f#| 9srf9« I^C9f99t9-235C9f 
t^5C«f CVC*1 <99*v ^ afaatfS Wit** *tC9 
C9C9 5£*l I ap9««ftt9 ^91*1 f9flF9t9 9^$9 
9C9T 20 C*tfB * t*19^9 C®tC%9 "f% 

C9f9C9 ^tC»T I «19W *t99tl-C9t»lt9 ’lt«ft9*f$: 


^tfa9t9-239 9J9^f9 ^91 rCl «ftt* I 

<41^9*9 ^tf9«f9 I^C9f99t*f-238-fl9 *TC«r 
fafc$9 *£9 *Tf«9l 9t9 I S5t®r^9 

]?C9C<5 «Jt9tC?9 faSJtafal <49*9 ^tf99t9 
*9r® *1tC99 «49t 9^C9 «ff9 ?|B 

*f99t‘i-C9t‘lt9 *rf99t9 ^>ff99t9-239 fofa 
*91 9t9; fa* «lta>tf*F5 c>f 99 9199 
**1TH*9 *tU* 9J9^-5 ?9f9 *tf i C9 99 
f?C9 *f99«^C9f9l fofa *91 99 91 I 

f99fa® •J9M fafaRta (Controlled 
chain reaction) §§C9f99t9, ^ffit 9 t 9 
^®Ttf99 F9»f*C99 9f9TC9 f«9 -ffa^ *ft«9l 
9S5 I C9f9C9«ff3}1 fiffa f^S^fg fa^C99 
<5fgC9f *Tt®ft9t9 C-ft9^ f*TC9 C"ft9*l TC9 
9fa 4 «p}Bc^ f9fiji9t9 '8ft»r 1315*1 ^9t^5 C9«91 
ff, "»C*S^ flfs c^caj -3 »fB 9?C9 ^C9f99t9 
91 $#rf99t9 ^STtf9 ^StflFC 1 ® 9t9fC9 J19t 
Ufot *ff99t*l "tfa* fa«»tC9 C9f9C9 ^srt»rc^» 
*1t9C9 I "tfac* C^S*1, 9f««11 t«Ttf?9 

*ff99^ ^••U9t f*9n:9 9195t9 ^91 9t9 I 
ffa C9tfsC91> 9ffi9l, 

^9l| <i)9t ^C^C99 9® C9C"< $f*9C4T$ 

vfl^ *n99t*ff99f lf» 9f999F?'JtC s fe fttttfar® 

f9$I«. §«s*ft9i:9 d)9 
455*19 C9-T C9t$C* I C9t9fl f fa 9t$*T 

^9 95t9t*(C9 38J C9^t'G9t1> 

C^WftFn^ 9C9tf I R®\9 C9F3T 400 C99t«9t^ 
•tfasn^S yB9t (*|8 ?r9t^ 9t9^tC99 

9t t rt«n>t*f ’iNcb 1 ^®t9 c^3r« W 

9f3tc^a ^t*int^rc9 £ 3 fa «a aw c^tani 

9*91 ^t9t^i faal^lcwa 9t99t9 «lt* 
^nfaftli "lf^ 9t999*1ltc*l f*C9tfal5 

9t99«nf®a ^(srnf® ca* cati 99c^ nfca ? 

» 



afaw mrtofa aarra 


atgna «nmtcaa Va C-H Ca| I 
•ffaat'ji v *w va *fi«F ^ata *t«l 
caiaig atnua n^lc* i 

%*vtc«n naatu, -ifa afaiiaa «nt- 
catcfctn feva fa*tcna qiaanta *ca 
qasfc -a$a fafefasta aaitaViW 
(Nuclear probe) aRlfaf* gtKf, ata 
Wear asar-*tc« afasr natctfa 
vl w aiai* i qqfatiS 4*1 ^rs^faavsr 
ca, va* fa afasr nvrtc<« aim cVa« fain* 
caK caqa—cntai, arm, *tai ai amtfa®? 
aft an* a*rfe*re nfi*. *tscqs *ta 
fenfaf* aai n^c* i fawfatal 4| utetfitev 
mtn**tca q^cars n*1c* nfaw natcla 
»r^»fC5T etc* qtnata vi fan vigai 
*aa fa. sqata sffatsr al ^catsrt*faF cm* 
4$ nafatf&a qfatcm wait* stfac* 
q^Sf-ll^a <g-mrttf*tfa* (Geophysical) 

ataffcai hsfa vat* ajtntae facia a^sta 
qiwl vii w i 

a*tc»t« <a| aacaa wait* 5*11*1 I 
qqcs* **11*1 caca fnm *n«rg aria 4 i* 
’tcaantnti* fainai vi go§i i faq w 
4 fe "tafatfe* Wear afaat nattfeftc* 

TtagT® ai v* nVcat (In situ) faisai 
v* cet^cet^ ca\faf n*t< fa attain 
«rtc*, *1 f*<* vi at* I 4fa? cm* aaia* 
Gish 4$ «ra* I *9^ ntat* ai*ai?i ca'tal a*, 
af*iv aiaj v *rw« 20 cat* 30f5 csftfa* 
natctfa nfaam* faisai vi cac* ntca i 


nafatiSa Vlv*1 mTfal vata 
«rta 100 facntant* *m*a 4*fci *fa* 
afas^rn qgjar* wrw cfi*i areal v i 
*tc* fan cntal, arm. *tai. ajtftfasr «r?f* 
fafa* ca\f*t* *f*ta i ma "lafatfe* Wear 
efc*iafSc*\fq * mrtctf* nfaatnn® faistai ma 
cam at* ca, 3?* nfaatc'ta qor falrfa* 
afaatm Vi*: facia c*ta« cal I 
nataffiSa *twa ?ai c®i fag aai 
aim i «aata etlmrtfta ^n* fa^i 
^toitFai a^acai i 

<a| n«itftiSc* atce 0‘2 fafaatita 
(*ita 0*00001 ) vtfacvfaata-252 

few «{!?gf*aVa afafafa fartie aa 

(Gamma-ray detector) I 

•efcl '«rtac ? l %* faalfeaVJ neutron 
activation analysis I ^JtfaC'Fffaata^ji 

fe^a cac^ fa$J?a fa’sf* 

V l ^fanf* fafe^a^fai^ (Slow 

neutrons)— V9*f9 ca afa^r a?K«fal<F 

n^lv vc* gca— 1 *tca3 fena fai^n ^ai 

V i ifa«f natlefa *al aa ^lanfa fafelac^ 

ctrti aw eeiS a^a c*s?f3Pfl «rt|iai- 

c^tn fe^na v i 

yA , *1 . V A+1, 

Z X + 0 n - +y 

X atca 4ai§ cafa. ata A 

« ntaatifa^ mmi Z, aaa fafela (on 1 ) 

vta atsi fafafaii ^eata a^cq cafal® 

c*®?fe? «Tfacati^tcn nfan* v, at? 
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Wftflrtft, 1972 ] 

a*n<*J1 (A+l) 'e nt*ntnf*a n^mi 
Z am nt*t*ftr (y) ** I at fafa 

ntntofnr wtc*ifn*t«r-fnf«f*tn nt*it*fni fatna 
** fwn fa#vi ac* nftaft* c*Vfan 
fcntafa f*<* a*i na* i 

njj-mtf acta If* mtnt*T*fn& 
caaacn* $n* 2/1 fnfa m* ajtfaaifat*- 
252-4* fc«.n cma fmf® *}snf® f*^3?* 
*f%* f*fa*1 ff ; at*n* fn*fa nt*t*fai— 
ntnt*fir fMna m*a ntatcm from at* 
fa fa c*\fna Wf aa nf**t*t atca, at 
4/5 fifata nrm f**nn aai cntcfcl iv 
at*r m j at fafaatn* acn cn csafesat* 
all a*, at* wca caafgunstsfaa cat* a 


aaafaa n«tm?1 c*tct| c=?^, »tal cnt 
caafoaai jjta araa n*?t* nwrt t* 'fN 
ac* at *—$ ■stm* ntatfas caafswat* 
art* T^xr atn at* at* I 

*-*n *a j If* mtnftPil 3tfa ipn 
ctawr §lcn* cat&t* mm ntta aiifn- 
cvtf^*tsj-252 i natnf-nntat* aa «rtw 
ntc* at cn^tfe ^t* an* «rtca 5 jc* 
ntca 2 If* mtnfafnfc attffatn-fnfaatn 
ffccfct* i 

at ms* nan «tetc** aw an* cat* 
cefci ante, *tra ni*-nttf* nfna natctf* 
*t*fea ns* s*i n$* a* i an* fan* ac*af5 
«rnita ncaantntc* aiSca mnaf* aai at*f I 


***** 

fosifatw? 51® fe’TI'fH *lflCTt5*rt 


cntntlca* till l*l$fefcfc a* nt'Stcnnjftn 
fanttf star fnm fa* awrt* acn ^®* 
at*a f<i at*i cnca, §t? n^c^msjcn* 
wtc*a nfa «rc*anrf* arntfta ataca i 
afaacs at nan am eta * a*rt*r <srca* 
afc-a*re* ^n* fan* atcntsnta saw 
acn fcafacn* *t**n i 

ajtwtwi-li am ajtcntcni-12-4* 
natatnstafai aar«jfe cnca cn nan sfaai * 
«ra* *ff 5 f*^ca fa* atnfan*, atc«r* 
aaaM ^*wtf*a anrt?*atc** few® 
cnaii ** 4m afr* c*c*antn 
ntaan f*fnfe f**it*tia fnc* at nan fem- 
?tcn* fcn* ns’lm-fni’lai Ftntm 1971 


ntcn* nn* f*ca atc*f*at* ata*t* f**tn 
ft«tn « n^tatn n*tt* beaten eta f*wt* 
fac* cn f*a^* mf*a ntann at®a **, 
atca $rc*ra nc**nt* fafti antan §n- 
stfna a*i a* i 

i*n*K-faatn faatin* «t*t* 
at* ntn at nc***ft* antan ^*t e*ann 
*cn n^*j ac**i faf* *cn*—t^tam 
n^.ct tfa’irt c* nan am n<f$a 
?c?ca. ai *^*tn n<ftcnte*t* n*f*a 
ac*ta i f*fa* asen* n^tatnfaa nfent* 
tfas^tn star fnnt* c* nntnnafw. fnfn*a 
ntca, ai at**t at a?*afc** acn nt*r® 
cnc*f^ i 
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[251 a*, U tWl 


«*l ttaatfa *ta mta®: falfafa® ®tr- 
t^* at*tf I <sfa^ tt^atl * 

^faratar «rtatcta nw <«| a*a ®aj ^a| 
®fata<3< i 

I«ffcl5tcla fast^fai star Sntattaa *fc«rr 
<fa®tat atatafa* pftflif fcntattaa aata 
cntarsa i nc^^nt’Ttcar ¥tai «r?f?t® ®| 
aatta fcttarra* atita v«9 «itcn nt«n 
ata far | «faa)t® at'taia fa*^a, 
fettattaa a'tsffi am cafaastfa fafea 
aft*a » tcutsta «| a*t ®aT ^al 
aata* at® ttta i 

=r^ar a$a ®tT fcaatfe® a«ata ca\fa* 
natttfa ®taa ®tfa*i -ffatfa® ata, 300 
®ta« tat«f« cal ®tfa*ta •ata ttta aw 
fawtatcaa atsai I a<$atta ¥ttaf*¥i « 
catf®tal atfaata ataaitttea aatsca arfSt 
ca a*t c*ftfa* batata ?f3i*r fettca £®fa 
ai a^faffa® atats, di| aara star featata 
®ta cscae i 'srtfa *rc<fa feafatca fa 
a¥4 ®ttafaN « aataa c*t^ tfatatt ca 
<*| »t*a «if®fto ®taf ca\fa* fentatcaa 
arar ataftn, ca faatas *1 a*a ®tara 
f«f®t® 'area* Ut *ftai cat 1 ® ttta i 

star ^faa aw laftfijfccla fasstafai 
Ifewfaattaa csta® ®fa>, caaa *r t&tfaata- 
244 a?t*l* C»l\fa* tatttff t¥ta Cttat*a i 

«a| catfa* fettata argatfiatci starve 5 ® 
atata i ®^a ata <«| ®rat*r atatsa ca, ®l 
fettatcaa a^ta f®fa star a%*ta ettataa, 
star faata aa i <«t® Srtaa tvifatta ca 
^al arts’ta, ml ¥ttl «tatfa® *a i cafa- 
t'Gwfa ®sfr* «^t*l Sr? aaa alfca «rt¥ta 
ataa *afaa, cal aataa fctiara atats Srtaa 
c*ta c*ta «i<rt i 


®^a ata ®l «tat«r «rtfl'« acta—« aw 
c*aaarar star ^faa *fts l fatfa «at*ll as, 
ttsstnfa* tartf-fawta « i-*r?r^-faairtaa 
f|» cat»« <®aj facta «t**fa*j< i caVa- 
aa«?Ta ^a «rtfa ntl «fr®faap «f«t cafPr’f 
tatc<a «rf%CTa aaifa <Fac® flea wt*« 
j)»fg faaa «tatfa« ?cac? ca, >£| 
natt<a «rfin c»ti5 c»tf8 a^a aca 
atata?, «ita acai tfaatca $1 aatta 'sta’t 
taft^fa ^tafatta *ff«cat« atats I 
star gfara ^clrfaattaa tifan 5ttaa arfra 
art^a %na« ^twt»*rt« ¥ta i ®la srtaar 
wt'atft di| «TJTt¥ atwr,-C¥®?ta- 
^wratta ai fa^fjpata facafacaa *ratfin w 
sttaa at? faatta ¥*r at^cta acai 
¥ta¥ c¥tS a^a «if%atfa^ acat? I ¥itfa- 
c^tfaai cl^catctt^ta fa«taV 

caa n^tcaitsata's <1 w tafar® ^catf I 
sar^tl a?t¥tn^5¥ a h faia« lall^cla^ 
fawr^ai nemi stfacafat«f=r i «incntt»n- 
12 ca star ftti ^faalt® fata ®tafa*i, cal 
fttta afaital iftai «n| faata tCtfi- 
faal^i ¥tat^ i asfarrtf®* afara aafa 
ca ’ll, ®1 a^f^fafa®! *rai acacia ca, n® 
c^tlS a^taa ataj <1 ’Tft afara tfaa 
c®a^ cafa *ifaa^a atl fa I 

star gfaata faf®a a?a fata®'! w 
fawr^ai ta*l¥l-faal¥l stfttaflwr I ^tal 
di| atttf a ca, sar<jt& a^atta ca w 

«r«aa« caai ata, ca aft fat a* aaa 
sartc^a 20 cal^falta a^g ctt¥ fetca 
^ti ditata i star «^fa a*tc# fa»ratai 
atatf a ca, stv atai n^a atatf i ca *ta 
cat¥ -I <tfa a^ft® acaca, caarta l cat® 
10 c¥tH aataa atar fafva t¥ta catf 
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TOlt*U972] 

fcntTO to ri ¥nft»i i &t? *mi 
450 c¥tfc **w spsift ttt it 
Riti n* fti crt *n *i i 
¥f*»i lrt¥ n ci 

cTO ** ft, c*rt TOTO 

*tTOT *TO11 ftci 1 TO TO111 *m i 
it toito ^tff® ftTOt it nc¥¥«n 
TOtftTO wt®\i t>wt=r * 
¥¥t4Ft-r to RTisnTO « tout* to 
sw fcntTO fc*rTO frotRi ¥jtcnft*fl- 
14 * *ft¥t , lPt*t5l C® TO TO f-wi ¥ fft 
rifiite® f=rci itro*. c*! to® ®TO* 
c* «n toc* i 

¥f*»1 $lt¥ cfcff*¥ fiTOhl 

tocr c®, ®t*t ftrotfi® ¥it>pjj ®*® 

TOCW ft*TO *1 *1 ^ TOT C® 

it®® n*t«f 4cro, ®tm w fro «t®tf*® 
*1, C®t TO ¥11 C®t 4VCW ¥t$C»* TO 
®fi*rf® *it* nr® *rtc* *i i ifatcira *cut 
C®t ¥lt«Tltm TOtf * ®cfc I TO® 
¥tnt¥f2r¥ flWlll W, ®H1 

®t®tt®j® it to ¥*t® *®t* nt«ii iti i 
it *nf®wt t*ffci3ttk® fiwt^hn 
star ft*n toc* ®*r ®vir* *tro* i ®t* 


¥t*1 it «TTO ®CTO*—fl®T®tfr® 1¥ ftf¥- 
«*nrtc¥r¥ ik ®tw csri* ¥i star fcniirn 
t*n wtm it nifro *rifcrt ¥ri croft i 
*TOt®f®¥ TO® ¥ff® ^¥ CTOt <t to 

ft¥1 « jft & iftr* C®¥f$lt® TOT ftl 1 

®*rt**¥tt***c»i it c®¥%5t® tfoTO 
^R ¥1® 1R1 ¥®E® TO I Cl TO C®*fSPT 
Rt^C»|tcfetC*f¥ «TfTOfl Rf* TO TO 
TO®1 ®t® ®f1» ft* TO®*1* ®*^® *®t® 
®*r® nt*®i ci®, it *r®f®t® c®t to 
¥ ttr*nfcrn ®*TO« ®to®to *®i or® 
nti® i 

st* rotf ®®i® ’ir ®«t >r^arc** 

TOt¥^tl®tl ¥*1 fcrffl TO ®t« *lt¥ TO® 

*t*rc—'ititcn n^C’rai tt*c¥ *t=fl- 

®tc^ ¥tcw *itntc® *ttc*. c*«rtc* ®t«i 
¥?C® *ttw, Sf*r¥ f®f® ¥C* ®t*1 to 

C*C® ntx®, ?*1^-f^»t*, C¥Ttf®fl«t* m 
«Wt® f^TO *r€Wl-f=r€1vl ¥ TO411 5t¥tc® 
ntn i *i*t¥tnf®¥ c®ifaFii, ^¥t¥ii, 

C*t?¥¥l W cS^¥ C¥® TO 
TO f^KJ *1—it ^¥1 faicw TO 
it IffWhl TOW1 1¥tf *t*TO «W« 

«rf^® i 



33tW 


3<r, fn^tf»r^i, 'C3fatfa «fa« 

»rfti*i? *1 zli nw cages' ®fft i 
«tl»M ^-* 1 ^ 4*gr®ftg gtn *3:?* 
*t3* 3*3 5ftl?-*fWr3 3C3J ftfa gsm 

»!t*itfw^ ^33 mi gt 3 i »rt3tftf¥ *r»cw3i 

ft far ?ft3 fcnftwr £®ft *tg 3t»i ?w i 

4*fe fenftHcn *riJTtftr* 3 ^ fa «nw?t 4*^ 
-Wfa *mm wr gsft *JS3tt3 cA®? 
<tc? i ft fa cst%g ^Ife-nwafl ^®tr«ra ftar 
f3*r 3rttfar wtwi 3Fft»iftr^t:^ rt1$i 31 
fenftwrc^ 3tc*t i 

f*t%*i^1 

ftt^fai ^ftr^fa >fta[ «r^j« nftfa 
I ft3jf® ^-*T8wft^ Inams 
4*15 ftf^tfal critic 5 ® 29 g*m cag^c®m 


3t%3 cm 4*t5rt<?i ®t3i »t«ffa i «it3ta nft^ 
33t>r $ ®t3i 3rcs 3t3 i 4m 4*gta *te 
f®3 *1^1 I ftl^fa'13 4*fi> 

*s>*«fa 3t% 3t3 *t3i 4m *tfs5ff3 
<»t3 afft* m 3tc® I 4*3tSJ 3Vt^fti 

*t$i 4«i *r3tt®r3 ww c^t=r *tsr *13 
31 I 4C33 «rtT*tq« i 

2. “i^n—' 3t c ltm «rc*w frfft* «rtf- 
fa® 431 C3"t C?tfe *3 I *(<ff 4t?ft> tftfa 
>T33 4m C3t*« 4Wfa ®t3l *T$t3 i 
jjfjim ^ ${5 'btvbj^st irc-*ic5«?i 4m 
4*3t« *t$ ftsim >133 Wt3? I tail 

fat^* ftft^ *31 i ft''? 3fW4 431 3t^3 
'Slftft^ f®3 C3C* S3 I 

3. agf3*—-■ftf snt* 431 «fsf33 , *3®tCf3 
IM*®* I ftft'S* fatl C3l* 4t?3 $31 



Mfal 


^3 3t^t frf3* 2£fft* 

*<T1 fcWM *t3t$3 I >l53t53 4*fi> fl^fat3 *3 I fa? <H?-fctfC3J3 WC9 3$ ^3t3 
^nftr3C-t 4 3*t33 Caters* mi 3t3 I *TW W 431 «f$33-?*3®t3ft® ®fft* 

3t%—4*fi> ^*lftC3C-f 3^313^13^ ftfa (afttfS nfm *3 I 4C33 ®t3l ^Bft3 31 I 
C«t%3 fW«*t3 3C3I 3t^l^ 43 r 3t3f 3t«f^3 «3F?*fW 43lt «f3 ftC3 fe*tftt3-lt^ 3fftt3 

3 t?t3 cn« 3tc^ i *«rft? 'Bitjfa® 3t^^ * «rtftft«i ft«t*r, ^c«i^, 

fWl »t3C5C3 3® I «rtfft5 £ftfa >133 ^tf^l I 
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uti't i at® a<a?, itai fofi, at% 'q 
nfMi a<?fc am at* i 

4. fctf*a—aatafo aft* cawl 
am ®a *i i am® ®t^i <rtw =n i an 
a®j® afai ® adt* ^atit i fcnfawtw 
“ta ¥$& an aas afta <rt®w tf*i ail am 
at* I 

flf®* a*tf ®1 Mfaal ft* ft* §n- 
ftww *ra ftf** aim afn 3 tw i <®w 
«ifaat*n wcaft ail atiBi 4 }w fifwr awll- 
^ ^t»n teft aw i £afilj**<aalB fam 
w it% fea ntw i afta f®a«fa s>w 
at* *t*"t?k® ItW an IT? ai *« 1 t a<® 
ataa-nrtH aw i cat* cat* ewii ®t$rt 
a* ftatw aja*® *i an c*T«rfc=T at® *ai 
ail atw I ®tiv?rt •tt'iftf nt® ai *tawi 
*tt®ta arttwi ^t’Tl tefa aw l aa (6 
fenfttat* 500,000 *ft« fVBPtai *t* aw i 
cat* cat* «t*tf*i Mfaal a® «f*tftl 
feafttaita ®rrtF*i aw an *tapt* §a- 
fttacn erfaa, *taa—a** fa, ifttw® aapt 
aw aw ^taatwn fawtn aw i ®tm 
ftw at® *twr*, atwi *t»i*-*it*a «t<?ft> at* 
afiw cai i 

<a<tw ft ® <iaa Mfaatml ®t=n 
nati i «t**c*i ^ w ta aft * *(** 
Mfaai stater fe^c® atca i aa$ aaw 
aic®l *®t® feaftta* cw« aa <4* 
aft® Mftai ®tatwr fct® ®tc*i aa 
aw wtSuftf'® Mftati nti"tfia 
ft®it*a *®ta*i atw'i ®tani a? 
nata *rt*a ^ *tatrt ^ ®a®rt ft 
a *tjrcw ca\*-fa*i* acfc i caft-fw*i na 
aPffM 3^111*1 aW I it^ ®tata 
atiBc® faw ®tt*i i ntm **g at*! sw 


®ti aw w f®^ ca^ \®s? fe*tf^wt ^sfir 
^fw. w *pwi f’tw f'l^tf^^ta 

»t^r( ?f% ®w I 

ctWi 

^tfa® n^«r i a?i «\si® 
*tfcw ^f« ®nt i ^jtahin^s 

a^f5 CT\stC® 50,000 rtW 80,000 
«Wfl at»r *W a^N C^ 4000 

5000 whtr* aw? wr« 

ay«rt^ ca%c r »? i 

1. a^f5 c*t\stc® 

ac?5 c’Ftat «i%si »i^oi 
af {81 a^ci W* a<Ftf*f«F at%e 

c^f«fl i «!%*» cm aa a^^ ^sta 

a«F^ «Ffa ®ai i nfrr^ ^ca 

?t% a®n an 200(6 f®H nti® a^^ 
>irti ^t^^ 1,500,000 fs’i at^i® ntw i «t% 
^'6 cntst® fofa ^aai ^ aff® 

ac»{? w at i 

2. ^-a^is ca^tc® a^n 

*cw|B caw 200 *i^ caat art i at?fl c?c ^3 
aia *it^rttf^, %(S wtai atw a^^ »ta %f 6 
'bi^j® ^ i aat aaa afi acaa 
a»Fat« ^Fta fafw ®at i 

3. af^?—^aaa ^’tf^wca awa 

awitl a^csca c^ i ?t% « 

•tjRaa o»rt a«i wt& i nfeit^t ®tata ®* 
^ca aai ft^K i wa caw 

cata fa<i «Fta ®rt at^tcai c^Bt? ^«fa 
®w, an caw a^a^af, at% « 
<a^FWi caai aiN atwi ataa-ataa ®wi 

aw« cac^ a^ aiwi faa af^ ate’F aa*v 
i?tai at^tcai aw aw ^ faa iaFi care?* 
ci?ca cai i 
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C99»i9ta f®9 dfatfipri vitf to fiw *ttro. cnl 9* fow ftfro 

«it?tw =n i <tfl?9ft»i «m 9<«m *f% ¥*c« *ttn i »rM9TOs wti aiWfwnt 
•ft? 49< 49% 9tfC9 *MTttf%9 Ft*f 99t9t9 *19 frot99t9 ft»K99 999t9 99 91 I faf 

9ftW «lt99 afatft ^99 fe*ffi(C9-r *?1>9 «lf99tVl C9TO* f9»It99 C"1H WlTO <£9199 
«lt1t9 11 9td 9t9 I 9f9 •ffw^CTl- 9$I ?C% I 9t% fltstC? f?W *ftd 49*' ^ 
*lftn «f«99l C9fatt?9 9t«fJ f9d9 99m <Id 9t9 *tf99^C99 9tW «9t9 9999 
1%f «TC9tk foft 9t9, 9t9 9WJ ^59 9t% « C9fatt99 9ft 91 I 
n yn tow 99to •ftc? i fro 9^9 9t% it% cnWrfi c? feTOft ntr?, 9w 
*£<t* «rtfin «rtw% <l?m it% ftfro fa? m? Sfafatf* w ^fcfro 



ff5 9*9J9 aff99f ^ <£99t9f9t9 Htw 
W9 9t9 I C9C9 9t«9l C?t9 «t«R 

C9 f|9twl C9ftt9 «ltt9, C9% 99 jptft 
9t% 49**119 C9 9TO 9twi C9f«9 ^td, 
<5tE99C9 TOJi 919 ^9t?1 91% 9%99 9$9 
flfafcl 9C9 I 9l®1 ^t9t 91% 999* 11 f| 
C9\9tf®9 tffWTOl 9? 919 91 I C?t9 C9t9 
999 9tPW ?Wft99 111 *t?C91 C9^5t9 
C9t9 99C9 %TO 9tf I ' 

C^ft91 f»9 *1t$9t9 9lFC9Wt9td 
«i *p%t* «ri9tt"i to c9c? 9n< 
<J99 I 4£9tfS 499tai *9tSt lt%% «lt9td 
TOTO 9191 f«9 *C% 9tWl 

C9f^l9 , 9t99t9 49 TOW 9WI 9tft 
91% 49 9t9 *tJF9C9 9t9 9t*td 
4C^ I , WtPT $\ 9 ^99t99 C9>9- 
f?99 99 I ft C^tft C999*fjf?9 Ufav* 
9HF11 W91 9t9 C99 I 919 9t% 


f®9 C9t? *{99 C9^9tfl 9*9191 9tS91 

C^tflC? V«9t9« 9ff99 9ff ?C99 
9t9tf9%^49 99C99 f9C99 9^*ft9 99t9, 
^5^1 9tWt9 «f?99 99«f9 nfiin^ 9*f 9t«1 
9C91 491 9t9t?f%9 9t? 9C? ^9t9*1 
9l%C95 9in1?f9« 99 1 «Tl9 9^ 9ffl|C?9l 
C999 *tf6E9 9t99t9 119 9t9t9l 9^ 9t9 
99t9, ^5T9 9|»t9 «f«f99 9I«f9 9f^® 99 
91 49\ 9TO ft CTt^tff 9?J1 ftc?F 
9f9T5 99 I 

caifiR «nrt*if« 

491 9t9tf?? Iiw 99 1 99l?td 

Jft9t9lW 491 491 491 ^C*1 C9T?t9 I 

*{?F9 CQf*\K tfmtnfe W5J9I *1VTW9J9 | \9T8 
^?T8 C9t9 49 999 *{99 «fWt*ffo 9t!89 
%*ir9 ^991 nti99 ®tx«i ^ni? 9«rtn 919 
^*r 9t9 9d 9t:? I 999% «TO C?t9 «W- 
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Mfa <*wi MtM f*rw fct? 9ti, w* $ 
nwtn mmi <rwtnf« «t9 fni <rfm mw i 
wnfa 9ft ilvt w* fi, *tmn 

CM* 4M M9I Itfo* 9CM Mlfl MJ9 
«r^tnf«l5 w *w *ti 9w i 
9ft itaMtnfofS *nv mw «t9i »wfo 



1*9 c«tf»i* «mtnfo9 t®j 


wftti, *tw fe®C99 ClWftMM »K9fB* *w i 
«rf9 9ft 5*f mw 9cm MttM, 

«f*tMfal8 <®t* 9t9'5*W9 nwr 9t9T*M 
*m-«w> w mwi «r^rc^ ®t9t9 *m{ 
$tMi cfii mw 499*tw ®fti §18 c9cm 
iw, 9tr® Mttt* fcnn 5ww ¥twi m- 
•fti il«wtnf«i¥ «itf& tot i m *ra 
ntti §fs jm fiMMinfei 
Mt9w w«tw ^t^n ctiv 9*51 ^*t9 
m«, 9ft* »i^ a?V«rwtnf« ctii 

fti *ft** ift Mt* =n n, *t*wi Mt9w* 
«* §18 nu vtw vtn 9 T 91 fti* 9ftM 
<w Mcmw tttfci **iti *ift* Mftn 

cn i «*t *tw 9wt9*w9 MtMl cm? w 

aPl-*UPCTfl f*r^5f *i i ««M9 9?ftw 

ctfftft «1«FtMf® «m 1 4M1 ftwrt mw 49* 
«!t9 M99* fc*w ftfa* v *i i 

mfcftro «W 

#kftfM® 9C991 &9VB MTC9 =»1 I 
Mtll *t9l *lt9tlW WHtfcifol it Will 
trtl cmim c9ftn Mtwftrtft wWi ctw 


*9* vtaw c9tM *tii wtrtt *ami 
iz* ntw 9i i mjw 9wn fe$c* ntw i 
*tm mv vw Mfti i wa V? 



afltftw 9W1 «> 


§f8 Mt»ltM9 9* 49* M*J« Mf-MW*9 i 
*18 C91M Clfttfft *t9l \Wf C9$t9 it9*ftM I 
iftwi cff c«tcm mm *im c9i 

99, 91 *t?F9 W9 MtM<*l MW I 99 

tTlVl Mt9tWT 9M 19 C9CM—499 f*, 

§*f®=f 9t|*1 ?? C9CM« 3?ft9tM C99 

9rt9 Ml"919 fafaS 99 49^ «t9M9 i^M 
f®9 MtJf I 

MtM^tf99l 

99, ffl MfVt9 Mill I 4W9 

it-MtJFOT f9M9 M9CM ^-flSit^ Fabre 


* 



ASTI'S 


91|® 9<9J f?WW9 I C9t9-ft»IW* *(rt Ht«1 
SJMtSfM 99 ^99 CMCM9 fcMC99 

ftTV ^91^9^9 MW I 'MtlMfl tt*9f8 Vtf 
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wfa * fawin f 25i it, i*t mui 


*rfapra to aflfaita **? Wfe 

*t* w vtzw fac* 30 ftfsife cm* 120 

fafafc * c*r ^t?c* me* i w* cm 

1 *t* «W “f*f *C*. *1 C*“f g* C^t** 

cifai at* i mesa na ftfail <a*a 
fait* a iw fiifais ire *t«ft i* i *pn 
faitjS w fro ic^s ww f*tus cafac* 
at* «in #tfan 'stc* fng fag *wpr*i *ca i 
<a*em* fafak m<© m*i fafa<® i* w 
famaa cm* aft fan *}?k faitc* faifastc* 
l^jl *c* cm* ww i 

ajt*s^jn 

<ii*i fti^tfait* ^acatst* «ri*H i 
***** at*<pai # flata^ata cm* iwf 
ciifc i cata-fama* «ttca *i?r ata^al <*iai5 
citfc ^r* «ft»i c*tta i <<i*aa *t?R ata^atiS 


*st* srtcifsrc** afatcaj ftatneat* c<toi 

s®t* «ftw HPT III 41tC* *PT 

atatm wrfat* atitcar ca ftata^at* 



feat* «*?f* ata^ai, ato ft atugai 


ffetffat* c&\ ae* i wrca a**fa> cnc»i 
fafais in famaa a* 'affaiM 

3ffat*^afa *tJF*CB I'SJI at* ClC* C^W I 


^fccafaattite* c*rta 

'SRlto lt«f* 


$fec*fa*tc*ltea Oita (Trans-uranic 
elements) *m<® l&C*fa*ta cm* «ti\ 
ClW»falt*ft ^*Tt* I <i)tvra fat-f* £*fatij 
1W1, 4*1 «fCBJCf^ C«*ffSF* <W <m*F* 
«rrsjm*$ c»i*wi>*toB ?faii ^ntc* mcsaa 
**1 to i ?faa fcatc* maafas ct\*i- 
Ufa* *11 feft* *911 it*, favfarl 
C»)fal (Missing element) dfafafantcia 
( ca\«H3 ) **1—<m* 1937 atc»l 
*ai mafia i 3ia gfaia ch\«i, <fl*n* 

Clt* C91*C*®*tc^ *t ft fa**far£ pffo « 
*litf Clfal «t**CB* $13 C&\ K«! I 


^feCSfa*tCltW C*fa«ft ^ H«1 

Cl\*l 93-C^ fac* I 1940 f. lltB- 
fi*it*r * • far. c^rfacaci^ c*, 

C*fa*tC*f* ari^tfaB (Isotope), (*J5u) C¥ 
*11* (Slow neutron) fac* 

* *nl** fa^N, *t*lf^ fal 5 * «n*tfaii 

iltfaBt»ii, cnt: srtaart*. 24 nan^l 1 
1. «lltW fe*w1fafar (Superscript) 
C*l\c91* ^3 »IWI (Mass number) 4 *^ 
«M:falfaf (Subscript) nfaNtlfa*? BrllB 
?*C! I fa*^1 CSarfSF? 

c*)\c9i* nti< nwi « m**itifa*F 

*it¥ caw «■« 1 
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«i49 nftw *it«4i *ti «trti (yV 
afa « U-239 I <sfi> fifcl (P)- 

iftr ¥ta *9 ^cnri *¥ ^fa¥ 

•ltwwft¥ W9tfftH* (Atomic number) 
C9fa 5$$ 59 I $feC99fC99 <H5 

C9*fJ>t4a ¥t9t*¥tC9 49 9t9 WlCT*fgft9r>( 
(Np) 2 

3 * 8 1 «89 r . , 

«»U+ 0 n->• osU+y 

939. 289., 

9 a U *" a a N p + P 
b 959$ 9Jl¥f94t9, «l$4 C94fC49 t 

C9njjf49tC99 *91419 <4¥f5 f<^l 

¥91 StfilM «W94-« 4fa9f%$ I 949 
^5 3cfei9 9i9ts4ft9 <*$ «tocv 99ii ft»n 
3?fclf45t9 (Pu); f4$4$ «1f4¥l 

(<Hftr f4^9¥, s»t$ ^1 «1l4la §&taf99lC99 

Wtf9C¥ *lf99f*95 59 I 


239 
9 3 


Np- 


2 9 9 

9 4 


Pu + j3; 


239 ass,, . 

94°U-► 93U + "t 

c^faafa, «rartv wtfa¥- 

^t=*l C*fC¥ I C999, C94gf99lt49 

Wtft¥ “."Np ( wj^^* 
^t»T—2*25 X10 8 9^5) nt« 9 l 9 l 9 $&- 
C9f99l9 237-49 fal>tf9^9*l «|faf9t9 I 

o 2 U ► 98 Np + jS 
«rt9 sr^tfiTfror wifi* 

\ 4 ;Pu ( *I<sp)49¥t4—5*00 X 10 s 959 ) 
nt«9l 9t9 3$fctf99tt-241-H9 fens 

¥51 f¥C9 4|t9t¥ ¥C9 I 

2 »4Pu+ o n -*> *{JPu + y 


2. |^C9f=l9ft*rt¥9 ' C*tWef*I9 ¥tC49 
*ltl<. 449 Wto <®ft¥9 Wwf»| C441 
5C41 I 


3tfetfsHt¥-242-<« «*¥ f¥¥ ¥4 49 I <9 
¥<#l44¥t4 441 9^9Cf 5 X10® 499 I 

«Tt4t9 C5«ffe9 *t*f¥I¥ 994 f^4t4 

¥£9 C941 cnCW, ¥1 5C41—4 49159 *t*t9 
'®t45« C9^ I ¥t$ 941 C5C® 4l£9, 

^9 44tt f¥f Sjfetfsufa 4t¥E4« ^tf 
«lt9 $1 4141 i&ffe'® 49 I $3>Caf45tE9a 

4f4C^ 3jfrtf95tW9 49^tf9¥ *lt«9l ¥t9> 
'Bfsffc 941 9l5 «f¥p5C^5 uflW %£&]- 

ft5l9 'ojtfasi C^fos^l (Induced radio¬ 
activity) 4fsF5l5 5C9EW I 

9tw1< « $t9 45¥4fal 1944 4tl4 
C44tC44 $§tafa5l9-23S-JI5 §49 «9f4¥1 
9ftt9 ftfiwtl ^tf45t9-241 ¥9 I 

4 $ 49¥lf9¥fB «Tf4¥l 91 fafcl §®5$ 
f49g9W 4¥9 *, 949 fafcl ¥41 C4:9t9, v549 
H¥ 4t99t4fa¥ i¥9t¥ C*l\4 

4t«9l 915—919 «fItC9raf95l9 (Am) 
a 38u + *—*;;p u +‘n 

8 4i Pu -- 9M Am + ^ 

Am-241-C¥ C4t«ft?r9f^ Np-239 « ¥t4¥l 

¥®rt9 f9f3F9t9 *ft«51 9t9 I 

”*Np + <'-- s ^Am + 2Jn 

«1ltC9raf95tC99 9)1^59^ Wrf9¥|S 
( «r9^49¥t4 1 x 10 4 459 ) tJC^t^9t9- 
243 C4t¥^ *Tt«51 9t5 I 
243 Pu -^ t*JAm + /J 

f95t4r9l <49^ $tC95 9^¥9t9l 

1944 9tC4^ qtfeff99t9-239 * ¥t®l¥1 ¥419 
fafaRla C9 C9^4 C9C49, ^5l9 5t99l4f9¥ 

ap9l¥ 96 <iK* ^ ¥"4^15 99rt5tl< 4t9 
f?C49 ^f99l9 (Cm) 

8 ®*Pu + <--> S4 *Cm-f-^ri 

^T4fif, f99t9PT1, ^¥C95 «1:6lf9 
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1949 atW ¥ltnfifaata-241-4a fcW 
nta ¥tatr« ca caVa a<wfi« 
awi, ar#m *maa atataatca *ta ata teal 
attffiflta (Bk) 

•JjAtn + t --*> »j;Bk + 2*n 

¥*at<? atltf faata-249 ( *aV}aa*ft «JtW 

1 an) ft'fl *1 C*ta« Wtfa* ca^l 
¥tat aal ^1 *fiata-249 CW cntWl- 
sffir ntm ata i 


®J*Cm-► »{»Bk+/i 

attffaata-245, ai ^fiata-244 * Vfit 
atetnrcaa fafinta fc«.na—’®ta fitaaar 
ca, ^1 K-nn ttaafra ¥fi*ta 

an ( K-electron capture ) um ^fiata- 
245 cm cafct* ^faatna aWnatat 
aattfa* *a< ¥fi?laa¥ta catittafi 2 X lOj 
an I 


®;;cm+;D- 


?;;Bk 


K-frcn»fr* 

aaa an 


® 4e Bk + ‘n 

« » T 0 


•% 4 ;cm 


feafife* fcmrfaaaaa 1950 atca ca 
carafe $ftata-242 can bsfk ot, 
ajtfantfiai at«fja fitfntana atatattn 
¥ta ata awl a Jtfacatfiata (Cf) 

*J»Cm+<--* , *lCf+2»n 

▼Jtfiwtfaatcaa aitatat aattfaa (ata 
araVtaa «rta 400 an) ntm can 
atitfaata-249 cw i 


# {*Bk--»“;Cf+jl 


▼Jtfantfaata can *tft caVaafa «t*w 
nata *n artntai fiwta^n *fni 
finwi caanWtm wtaa call itfitnw i 
al wtz a jfaatf a *fa ataafa cafta-99 * 
c*fta-100 fwi an fina ffi* caatcaa i 


[ 25a at, la aaan 


c^a-101-aa a?nr ttna araata *a cafi, 
*t*i aw— 1 autaafi Ritual, fir. ¥tm, 
fir. ntfita, *a. fraaa, fir. |5. ataattf 
Uff^i at cato*fa nni firm 
at ca—ana an atn *rtafa¥ m 
(fafefca, ctftfca tartfi) aaFTan fcna 
catat^fir atate ai an, attarrdtfa fin 

afias (Accelerated by cyclotron) ¥T*W- 

T9 «ti) m, caaa nta atai cafca* 

(cataa, atta, attcttnra, aftrcaa «t?f*) 
aaatfaa fin atata m ni atna 
cafaafat aacn caarta-fifiFitafa 

(Nuclear reactions) CWlt catafl afta I 

ofra-99 a caVioo tefi an *nn 
«rt« <«at aan 1952 atcai t&nfiita 
-238-c* at^dfnR-14 faca ®rtaM na 
ca\a-99-c¥ *rtm cnwi «rajt« fintat 
^ftalttaai ata ^tatra <*i ata wzw 
wftafetfaata (Es) i 

3 *»U+ 1 Jn -► , {{Es+5{n 

arttJftwa-14-aii nfiar^ ^firc®fa-16 
araata mart catn nfm atai 

^ficvi c¥fia atattatca ai a fa 
^caci c^fiata (Fm) i 

•2IU+‘{0--^ISSFm+jJn 

cafa ^tea naarfi aaatfa^rt 'iiata) i 
^rftaitfiatcaa afrl wfl, Es-255 

(^oVfaa ¥fii «rta 30 fia) fif^i ¥11 fica 
c?faatiaa affair anfa (Fm-255, 
^twtaavfa «fta 15 fia) nfiaffo aa i 
Es-255, Fm-255—tnea^ ¥jtfar¥ffaata • 
253 cat¥ naa^i atn nt^ai ata i 


■at 

•• 


-•JSEs+fl 


iM».faHa m fin .«h b . l . 

k ” E9 "wmvn 
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• b 4 ^. ^tat* fifefo *n fire* r 
" 4T*T® *t* 


SBB 

H 


Es+y 


b 5|Es- ~*HFm+p 

1955 ntt*l ^t*stfelfsnt*[-255-<BH fen* 

«*t*i*i *«n f«rn 4tit® 4ta nfei 
c* c*ta nt®*i cnc*. ®r* 
ntaatifa* ap*t? 101 ; carafnr®* 
wi *5 cafac* **ii *mi c*oaf*if®at* (Md) 

8 ® * Es -4- «t--*i5 9 Md + Jn 

255-®* nwnfafnfc n*Tffir*l5a 4<s?|**‘ 
<4*5 C*^l ( C*V *fet* *t*t*tff ) ; ®ft*® 
4*5wrc 4®® **i *$* i 


*"Es + <--*; 5 [Md+ 25 n 

1957 *ftt*l &*l*tl** C*tC*«l 5«£fei5fefe 
4* fafew ^f**t*-244-4* fen* *1*4-13-4* 
fafawt* c*t:*f*i*ta (No) «mc®* *m 
entail *t*m *1 catafB fa® *e**l5 
c»i*e*5«fa n*t*®t* 4 are ®*i »rs* 

*tat* I C444 ^f**t*-244 facafaw* 5fe. 
4*r. <«.-* ^Jtatent* stntatn cnarcfca’t 
4* nrc**r «rt* *t*4-i3 c*«ai *r*fa»t 
*n>en* *t*«c**f c*ine*5*ft cnc* i 

DflCmt fl C- ►ioiNo+6 0 n 

4**1 ^Cm+^C-->;5 3 »No+4jn 

«mtw wtfa* 4cn*i cntcnfaatn-253- 
4* *<sfa4*tn c*5J 4m 10 faftfe i 
1958 nttn £a*tft* fn*t*om, ntratif «r<yfc 
*Ft**-12 *T**t* 1C*® C4tC*f*l*t4-254 

C*rwf**R, fa® ®1 4® 4lTt*t (4<Spt** 

*t*i 3 cw®) cn, n*c®$ cffH*rn-250- 
4 nf**f«® ** i 


flia^ 
•• - 


m+ 


ti 

« 


C- 


?o» No+4on 


1*^ '\Jn>——-«♦ * * ® Em + < 
tot NO I00 r 

«rnmr»t fenfw fnwtH\*t5 1951 *tc*i 


o^*i- 103-4* *ni entail *t*n 4*^ nt5c»i- 
cl?tw* wtfanfei 4ttf& *ic**t-<«* *rar*tt< 
45 c*H*i* *m*i ** ncafarat* (Lw) i 
*Jtf*lC*lf4*tC4* fen* c*t**-io *i cntan- 
n-4* ftfaat* Lw-257 nt«*i cne* I 
C*faf5* 4*9?t*Eft*t *t® 8 cnW'S I 

?#JCf+? JB-"*i*«Lw+6‘n 

*H Cf+ *» B -►®;;Lw+5Jn 

45 *lt*faT*tnc* fat* nft*-nt*fe* (Periodic 
table) 4Ttffe*t5® C4% (Actinide series) 
irtf *t* cn*i i 4n*®.* fee®* *ai *ti 
mrmfifatt® c4%a c*ftn®f*f* nt*r *iTr®fnt5® 

onfe* (Lanthanide series) c*ft*mf*I* lltf* 
ntife nt$® 4tt5 i cn*E *irt*r*ttn* (La) 
m* 4rrffefaafc*a (Ac), fafaattn* (Ce) 
ncv cntfaatcn* (Th) 5®itf^ i ^®*t^ «rn 
nt:*f—4* nra* c^n^fn* it* c*t*t* ? 

1957 ntc*l *»n fasst^tal 104®* 
c*\:*ia *:*i:** 4**v ^cfetf**t*-242- 

f***-22 *11 fnc* «Uit® *C* 4C* 

nwft® *:*c^i fiwt^ 5cnt* ^6;- 

cfetc^s* *t*t5(nt:* 4* 4t* *c*c* *$i- 

c5tf®*t* (Kurchatovium, *TCT® nl^f 

®tt* mm *t* f*) i 45 c*\*t 4® v-i 
c*. 4* cnc*ro* ®nt<.n n*c*5 415 c®t* 
55t*f**t* ( J ^Yb) ® cnc*if**t*(;2Se)-4 
intif*® ** i 

105-®* c*tc*l* *11 *ftf*WOE* *Ttfn- 
c¥tf**i f*nf*^r*int* *i«*t c*ffei*nt* 
cnnrafeft* fawt^hn 1970 nrtn* 4tr*f**t* 
f*fif*Ttn cntntlfe* c^fe 

4^® *c*if* 4Tt*i*tfe f*it*rm 4^ feta 

i 

*T**^ai i f<ir«#i fant^t ftwi 
*t*mntr* 45 cntcna *t* a^am 
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Wfa flWt* [ 251 if, 19 9<1H 


(Hahniuin-Ha), *Jtfat¥tf39t9-249-<49 
fen =rt^c^tc«r=r-l5 fit? ^tit* *a 
*tf9ltt99-260 99ltfl*t* «T9F5 *91 w 

*at*l 99Tffllf&9 <¥l9to*t9 1'60 
C9t*m *t*t*tf* i «rfi*i *11 to 
c^ilB latotti ifafW *9; <4$ 

9afa9t9 ^rto «?t9*1 *n to 
C9rsfif%9t4 252 cn i 

f S!c f+'JN—-*j;;Ha+4; n 
?!!»«—►;;jlw+< 

?S» Lw ->?SfMd+« 

<4? 'BTtCl* 1967 9tt9 *1 
C9tl-105-C* *99t9 *11 aftltl <49^ 

$t9l ICTtol* ^Ttt9f9 f9lt9~243—C* to 
**fi to wfit* *t9 <4| ciV*i it«n 
9$i i 

csr% ?'Q?t4 its 

*11 to C9fa’©fat¥ 1*t9-9t9%9 to 

itot 9tnt9 «r«ti *ai sat* i fefirto 
9*tn citi ^f5c* utapci st*fi9t9 (Hf) 
« frrf$t9tt*l9 (Ta) 5(a) 

* 6(a) <4t„t119 19 9til sat* I 

^afnttitn c*fowf»i9 «i<3to*ti 


citi <4| «it9ii sre ita ci, It99tif4* 
3F4t* ifatltS 1C* 1C* S5tai 1tf918 *t9 
iti i ^stsai 051 *ife <st9*l a\ci9 
(Super heavy element) 1t*1 

19 I f*l vU ^t?I 

ltPT9 1t99tlfl* UFlt* 110--49 fclt9, 
^tt99 *nf*fo* *11 *tl1 Clt* I 
1t99tl fl* lien $19 frSl *a S5tf** 
9191 (Theoretical calculation) Clt* 
•114-9 *t*t*tf* It99tift* arotwi C9\*i- 
Iffll C9*C<5 Ticll fipratl* (Island of 
stability) *11 9t1t*9 fct^l 

*t'stc9i>t9 ftiiS, ata i listf* ** 
fc*l« star «(it9 *rfa ^t?! a\ti9 'Bifotia 
*11 ciMl *91 *at* i fsfcjphr ^ 
(Nuclear theory) ciwfetosfc 1C6-S59 
0^19 «Wfo9 StflSffe C99 <49^ f9®t^«t« 
118-^9 ClYl 111 HtSHtlS 'Bftll *9t*9 I 

4$ 1998 C*\t99 *tl SC9 9^t9-*rt9%* 

939 1*t«—11t<*C9 C9^9 73 Clt* C9^9 
86-49 9*tt!> 49* 9'tf$9'»®tt9 491 

<st 1 99^ C9C9 59t9 I «ftW >5tl ^t9^W- 
C9t'39 C9\*1'Sfl 1<t9-9l9%t I ® <4* «**- 

«3< «ltC9t5lt9 Wtlt 9tCl I 



^ tort 


c*tt ifmti *tfiiti—*18 f*n 

fails *titit icik i ifaiti ifimiii 

fiitem **iitei 4t iart* fiwKw 411 
«tt? ^«i m i ^faiti n-itu d 2 !! i*tcm 
4tin *t"tcf fai f*r^ c^ iwtn wc**i i 

fa* m C^t=f 11 4*1C* 4*tft* lltl 

$11 *en, *11 fa nfiiti ifi**n 
fasten fag mti it*e* ntci ? w 
uti *e*« *11 i*tm *tii *tew i fa* 

4*ie* siBi ci*8 i*tw *c*i ifcn iei& 
muti *1 ifecwi 4c*itd *w utnti 
m i 

cifatfa* \if\ ’Tt^ffl't 4* wt* 4*1*18 

utem ** fweiftcm, in itwi c*i itt 
wfarta *r*tcm *i* faem i fa* cifatfa* 
^cm w ifciti *11 «rtnt**s it* i 
*rt^fa* *[cm *w*lB ifciti *11 if* i i960 
item 9$ ■Ftwti‘1' *te^fte* 4*iew it*{5 
lit* *e*a 4*18 ifcii wet i 1967 item 
it* itt* itfiii ctem itei 21 1*1 11*1 

4* ifaii cif*e*i faf8 wtvrfatcw 4* 

we* ntWB nitem ** cm i fiteia 

itwit^t mci it«tfa* *tw 4*- 

we* *ilB iitem we*i *it« fasten 
ifi^* *eict* i 

fiffaiS i*tem wwwtcm w* il-itil 
ci\i*tei ^tem wtfifa ntm *eai i 
l*tm **t^i lew afti faitm fiwcm 
we*it wwti wwi *ei i **ti*t i*em i 
4i mem **tt mi *ei «itt-c*tcitiwtw 


4ii wm mem wti in *ca 4*- 
sKitciti i fsit^ m meit 4w-captwi- 
citi 1*1 *ei i wfw 4*-c*ttitcwti 
m*NPt c*ti wtt? ii* fawtl fwfi* 
m, *ci Sft-nti *fr*t?f ssem w* m i 
*m new mtt cvtwtiwti iwi*t?t wt*u 
it* faitii fiwem *ei ** m *t*w 
lit* *t*tff asem i lm ft® cie* 
mewt cit*i itei, c*n *ea ft 4i- 1*1 
litem ** *i i 

wtitai*: srfaft =?* <sm *j(<m* §t- 
c*te*i feitm cie* «ffa *tiH fai «in 

4*f8 *ea nfin* faitl cifflei 4t* *itm 
itu mt«nr cm i 4t mei i^c? *^**fa 
-arfa cie* (fic-ri *ei fiftWft «stft cie*) 
fitm mem *e<ti fa:i® *c® itc* m* 
4em ifateir *it*i wfa* 4*f8 *ti 
qcwtitm ^leif^t *ti nil it* 4t 
mei ifw c*ti **tl *itm itir jc* 
faitm ie* fafa* *c« ntci, *cit ewii 
cm *r*ti *cn mtm i 

4 31 Cl*! Wt*tfl*«tC1 55*1 *Hi *11 i 
fa* *ltl «IC1* let I 4111 *c« itei, 
4*i5i *ti*ti fail ^ttn ci^t f*it*t, 
faitm iie* cifaei 4t»r «re®ie*t *tii 
wfl? *e* fafa® *e^ **i m, ^sei 
It* iiti *e*3 **tm ite* i 

«ititi ’** 1*1 ititi itc*. itcii 
4ii« *c^ ntei, *t*tfi*«tei 4*18 it* 
fait! faitm cie* cifaei 4c* 4*fB it* 
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•fa* fawtf 


qfc*nl 'to i gtfls wfa *K*fe *tfwtrt 
sfawtta wwtw •rti’tl c*tsr *mi cstw 
feci *f& wi ®twe fW wtf, 

W®«f»! *w fa®* *1, *Wft* 
*iwi ®®«ft »r«f=?^: *it® *wc® «rft* i 

fctHWMJ CW, <4®tC* ■$ »T*tW* 


t 25-t tf. In if W1 

www TOfam cwwtotrefc r»s faro <ttr¥ *i, 
PW ®ftlfW «*W<, faltWtWt* 

nw« Tff» c^n *tii ««w vhrt 
fenttw »?i ^ c«t* w 

<W*tfa* nvtWfl n w, b W »[ltCTI 
few* nfa *¥«* *ti *tc* <w 



<4*«i ^t«r w»rat wt^t «*tti c*r, c**»i 
w» «ffefi> «rfefB fcfrfcj fas? 
¥iw ®tw fare** nfow fcn* i 

*rcW¥® fawstw* wttitor*. cw«rc— 
feptn l^jtfr tft^w *rc«rj 4¥*rc* 
to nitwi *n *Wfro wfai i 
•fHPlfif *ifo <w «tfapwt« *tatw «nfipi I 
fef ¥l*CT* c^cai <<¥ W TO »T*ttTO ^ 
^t¥fal¥ Wfal Ifel Wt* fa|* TO I 4$ ¥J*ftn 
faat^CTO ^ftvjtw *** I «h *itw 
*f*¥ W* *®$f «ft¥l C*tCf, ®fa 

ct?ci—sn-^rt^i «wj* nfroti to* 

C^ I 


’NfriTOw w i f¥i to >iit¥ tow «w 
CW TOfatt ¥¥1 ¥l¥ft, ®tC® ¥wfB It «W 
1t?w TOfa «r^t^r, ®tW C¥fa ft* ffl I C* 5 ? 

= 11 , asi »iwl wtlt »ntCTO fw 

faft& *w wtw i *tc«r$ to* «rNfa*®tc* *& 

4¥j5 BM C*fC* TO tojIcto ?1, «tfl1 

4C^i:¥ »«¥^ filCWI I *fw 
^*tc¥r¥ ^ ntcs 

<1 few* ¥c® *ttw I 

"?i 4¥^ «1 C<tC¥ q«H 

®¥tfw¥ nvtww Wflf ¥1, ®<H C>I^ >TltplI1 
C¥W¥ nwfetww^ ** ¥1, ^ttwi W¥«W 

frftfcj* ®tcww I¥WW ^CW ¥tC¥ I 


fefisqjts ^rteff^F 


aa atfraa arm* mta fcfaat* fea^m 
ca «rw* ^faar? a mal^ta at* cn*», 
ata faaaa ^t*ratai aawl *fataa at*tm 
nt?mai «l stfttn m at«rftaa aa 
mtmi To! I 4*t?1 a? mtfe 
fetvtai aaafo* atata I 

«n aataa ^a? ai atlmt* aiatcaa 
4a*m ^a fa* aai 1970 artc*ia 
arnaa atm **ta 4a «r»n? a ^faart? atwi- 
cwi *ra cartel, atfcai, a*fH «f?fa ^tma 
ataa *i* afaatat wmftftm c^m fttaft* I 
a«taa:| aifatma ata «w *rtc*f—* aaraa 
\fW? « caa a*? ’jfiarc^r 

atltjta ataaaa 1848 »rtc*i ajtr^a 
c^at cnfe<la vtaftma i fafa ftma 
aaatsta <5<>at^a cafaa cattSa mfama* I 
f»fa*rtma f^ata TO’rtotam $*rci 
ataftma i 

ftavfa aram a^cia fena JTtafaas: 
^ftare?* vfc a* i fafa* cam *tm fafa* 
atm ^rfasf%« awl aa; caaa—autfritftm 
aai aa atfama, *»f%a «f<fa aatatnm 
aai aa Ifl^a, aii^faata «i*m 

aal aa &lfa Wi, arta artattaa cam aal 
aa at^C3Fta i 

artlmta aaa «raa n, <saa ssi aftasm 
4afci faatfr ^faa ata I 4l ^faa «rat* 
150 fa: fa: cam 1000 fa: fa: fa?? 
4*itata fen* atataas: alia 4a* feaa'tatm 
<aa «mt* 10 cam 17 fa: fa: nfs a* f 4* 


faata ^faarm* fa*ra <*afci nfa atm i cal 
nfcm ca faca 300 cnm 500 fa: ft: n<« 
arffeaR aat? ntta i ^fWe?a catara 
staatta afeta 150 cam 250 fa: fa: mtta 
art?i ataai «t*tfa? am ntca i 

’jfaafc^a aa**! ca «t53 ah? * ^fea aH 
a*. m afaaaM * n*nfaatfta arm atat I 
anrai antai *{faarc?a am a^a cnm 
afcatagta feci 4m ^taa^J aja^m <stfnta 
caai 4| ^mtagtma veal «rtaata a* 
aac5ca ca^ti afaa afcaa vea a? a? 
atma 'ofaa *tm alls ^ataai aca ata, 
ra art?a ?ja ca^fa wta Itfata atam 
ntca ai / aama fav cam «raa at^ta 
«tatfa^6 aca ^aa^sf araatfarca ^rntfaiaF 
ata 4a^ art? ata I 

attal amfa atltata aH aa faaata 
aatai §aa cafatt< atataaa: 5° cata 
15* ^ataata ataj atltaftaa aa i 
amtnatata aa<.at^ta atltafaafa ta^ia 
ata aaa «raai aa ataa ata i ata afto- 
atma 4l aaca atlmttaa «ft^ta atl i 
at^ca faasta catsia aH ata| matt* 
sfentma atii cat? ara f ml faaat* 
majfB apaa: n®taaa ata ^atat^ 
atlmtta afaaa ata ntta i 4a|i 
afta atlmttaa caaram «fta 20 fa 
fa. ajfa^ ««al5 4»imi caasa^atmi 

* atafaa ^taa caar, atfata* 

afaatal 21 



38 Wfa S fawfa [ 25-t nt, l*i 

»|faC3FtCTl cm 31 eye 3»I1 31 I fa*tfc <4CT 3 H? 3fafl3VtCT 3CT 3tl; 

c^tw qs *]\ aritfass 31 i faw pfst «rfai-f «rti nfi^ti 3tt 3ti, *ct 55 

fa 5 ^ C3C¥ 30 c3t3 50 fa. fa. 31 :* ets'a 5i3t»T sfar enk c’f'i 1 fas *ifanfa C 3 

*? « 5t 3 tcs 1 «ri»i $it«ti $*1 cw iti 1 wts nti$ 



CTSlfft ^fatH *$ C3CTTC C3C3 $5* *** ^ «ft 

fat¥ .itfas 311 nt*C*fa 333 sfa^fat* 3C3 PICT «ftCT fJWfatl *fr I C3 itft 
*t3t« StCT, VR C>fa 4*lfatl Iff! *ffa * *rt5*ft «t¥« «H*| CTttfr eft* frtt- 
W! 3faw 3tW I fa I *1*3 C3* (Eye) fail, <mt3 «tW 3W *CT¥«fifc *fai[fa 



ft^tfr, 1972 ] Wfrm «i*nn* w 39 


m *ft« I ’iMai *t*1 $s*tn 
cflfc cm W ’itfft facjfal, 

^t«t« m* ft^hr cstcfc «rt«i 

ftttF® ntc* 1 feftw ^feiRs^ 

*t cm (Eye) 229/30ff 

»tfa 2fci c«ipf •ttstficni fc*m 

Tm fct *rt* 1 *t*t*tft «rt*rt^ 


•ffttitoii cit* *opi 
*tc* w *U *if*^ w*\ m 1 
^fs ff|^*i ^fc«r *iftu in «tw 
Tfwtwjr ftitftfi m f m 

wi *mj «r^-f fr?i 
«rtf cu *nr *t*i 
wrt*PiWw fef® vn « »rfen« m <tn 



2m ft<i 


wt^t«r ft»i> ^t* sift otfas m 1 *m ntw *ifwt* 

«rt^twf5 175 fa. ft. crot ny *m *zm, c*fa nfa*ft lm ftt* cfthai *wi i 

2*8 c<riv 3 ftfrfa (9 cm 11 ) kg yfa* fc*f<ircs9 *Tt*tw yniw 

cwtitwf «r»i c»rcnfvi 1 *tt*rtcw ft*fr cth* ift csftn m c»i^ **ft*ft 
«•▼ fe*fa»n<Sf *tw *rwtt|tt?n feirai croft-w *tw^ ntitai m 1 

6 ftStTfl* (20 fjS) *tlf*tfa fretful *fft*fa*1 W *k *ft*ft* 4f|5 tfftf- 
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wti'ifswfs 


[ 251 M, ll 141T1 


n ®rtn i ifa cm itfrcytcaa cssr- 
Stia ill* ®mts s ®ts «r«s®i citin 
ata i 29ci «tcfcrn istti ca ftafS ntsai 
facafai, ^atc^s 4^ ’jfair^fiJts 3 "i&cm 
sts i 4^ flea? 4*f& «rf®fifn • (2ai 
ft®) casai sen i 4^ ftt® itfrntcaa 
CSW (Eye) 3"*t| call itt® I 20 8 f®a?t 
<1Stl11 « 87* f®^ ffffaltltia ftst> 
Cl Sttll fl^® ifalfa® St®, C11?T$ 
ifttStCia CSW (Eye) I 

^ftirna 4t «riasft Wlitil cad 
®tittaa arc=r a* «ftc«t ci, 

fawtti 4*rcfa C^t=T fcita ca^, 11 faca 
4$ ar^fits iciest aifa® sal ita I 

®«fta itC’l l"^® 5 Cilia ^15 silver 
iodide ^$1 £11111 SCI mtW&CSl Stfa- 
C*a ItlS ®*|l1 parses it4fts®tci fag 
in «hfs® sal cm i fas 4$ 


1T*H 4®fc IJlltlT Cl, ®tai®l its 411 

1C5&1 Btlttll «fta S 1 S 1 I StlttS! Btl 
4ia 4sli> mm, in irai staii iftsstci 

w® itacu ci, s$ s$s sraita stir® 
satai ®«ra cifc stanta * ®ta stu- 
itna ipitaa® 1 ! ssi cits cits 11 - 
itai sac*& is®: «rmtfaa mutfci 
itiai icas sfata esar® itacu i ci* 
mst$ ititcaa can ic® snn i msa? 
®ta ifantit ca®ta is ifaci sna 
snt« Stltl iftf in CS®al 1111 
fiititnsti 4$ iac*ra casta is 4S® 
fcfalCU* HtCll ICICI 411 %i| sist®i 
i itatfln isca iittn sen 4* i4 
nisi ila *n itn sal ita ci. 4| 
aacaa \faifi<?a atai ci «r$® sasfa 
itft® it, ®ti ifaitt icasfci sitw 
in ici t 


Wtof-Wl1 WSTl 


csctsrW 

ifsifa fca® lita cits* aplm 
in ® TOT lies it$cn cs%ci* ^i 
I 4S1J aw^fatf cs» csti 11 csti 
W1 1S1 llta cilltfa fisll 

ica itw 414 ®ta iftntnta «rnti ic^ i 
»?l>a cics «iifi 4a csti ufa- 
aw can ita fa I 

Wfffl sti <xz*$ tot new erf ® 
stfacsca itii wvsiri ® ®nti 
«rafa® strg i it^facsai 7 % ^fafaatcaa 


* itai to 1 • lies itn- 

®tri rntiil saita «fati cicaci 11 «fti- 
si^cs ihlcaa iH ®nti sea faca 
fafaa a^rc® TO^s itii «rstea mtui 
sal ia 1 411 sen ® siita sn 1 
afiawrt^ ® «4fnrf 4l tot lies 
ftfavn-fiaitifai ^wffas ^*w\ fata 
itm mwi sta acini 1 to^ fa^fa 
fa.TO^s faitn faitai si fails® sai sti, 
ci faita aatmti sti naWi-faffai am 1 



V tflt*t, 1972 ] »PTO1 41 

TO*i *f»i «rti c*f*t* c*t*i i «rti c* toi eft* ygv >\* 

fa **r, ®i faf »rf&f to i c*fc i TO «ttf sn i 

c*f*t* *t*t* *r* cf toi, vtcafe fifavitwiTOcw -TO * ftfflnt* 

*»H f* i c* ®tt*$ c?fa, <*fci * tfr* jt®t ^tftTOf cro fe «Plfas fa f® ft* ft** I 
c*, «•* «Rit? n* *jfo«* to* « mr»r- fa* ftfstfe* Rfaff t* ■srr^f^n * toto 
fa *1 *f ft* ft* «*** or ffe wf *f ftft* c*t *Tf*Ptf 33 *t* faff* c*«*t 
f*rcs *tfs*te f* i <***i* <j? c?tf* fe*r* f* i tffrf* c*t*f f wW *jfa* 
eft* fetft*rffe (Stimulus) to *fai nt*$ TOfaj i 

TOtt® TO* *1 <«*< eft* «rftt*fe flfiffc* wtf Fw *^t»*l* f® *jfatf ^** 
Cftf ^* fTO®1 ® C5®iT| TOT* 4*< TOtfa* «tfa*t* ft*1 4t®t*t* Clfct 
TO«fa* «pTi* f*tc*l to f* *n i n* ft* ®t* ®ttf s® ft* tftfn f*i 
»«fe 'BRffa ft*1 I fefc® I C^SJT^—cwt^t *jfo* Tfa* 

®tft* fa ? ft* fa*1 *f[ ft* feTO* ft*fa*1 •STf’^t** C5&1 f *t® ft* I 

ftWtfe fa f$T ? fat ft* *fi ft* *t*t* TOfaf *^fc*t* TO»tf (Shock) f® 

*n f^ft** %*1 fr*jtf® fttf I «fffa- *jfatf «*f^ TO ffa* TOfa*1 ® 
faftf *fa ffaf TOfafl (Artificial TO r ® ? **?* (Cardiac massage) ft* 
respiration) *1 *tS* (Respirator) *lt'tC^TT 3f*t*t* C5&I *T«f ft* f® *t* Cftffl 

ttffini *p:sf*f$r® ^1 *t*. ¥* 1 >PT«I* 

^Tt% I ^5t^C»l ^*C1* C^*1 *tt'5?, C^fs? Cft^ C^Fli* 

fara *w f¥ ? c?«ri c’fc*. « few *tf *1 npia 

*r* *t*t* n* fifft ^*rci?r w ^rwi atfw 

*CTJ (Sternum) fe*Tfl Ff*t f*C* T® ffe *T* ^t*t* 

(External cardiac massage) toI- »lt<5 f «rt«Tf®^C^ HZ* *T«l« 

*f5t* at* Wl (Internal *lt*ft*fel fff ®1 =r* I 1t*f « ^TOR fap*l 

cardiac massage) fer*f«?® **1 *hr, ^ titc** ^-T « C¥t*®« 

C^ *(**tf *rf«tf*f«tc* (Tissues) '«r^ s fl W *fC^ =TJ I 

wi i *wr *f* «rta 

«*fe Jf* *t*w >idf ^***t? a*i *t* f «t*w c»i«f»i *(rt* *r®fc 

’T^wl c*«*i ^1^^ ft* nt? i ft*t*f«s »ifafR ?nr ftr* I tfft** ftw ft«rt 

eft 5 ! ^*ttf* *R fift^ni ♦fa'l’fl ac* f^*i| ft*¥^ »r¥»T caft* 

to c*t^tf f® *c»i cfi**n tojt, at* i *ftw*t*pr* nro 

»Ift»l C»T^ fiftltf^ C*t* 5t»R I TOf TO* *Wtf 'ff 4*^ ^nf**t^, ffl 

*tffe* «*« f*TO *jf®«3t« ffl TO* fWfe CTO fjfiftf 

»i*tf ftttTO* i *mm®: 4$ ^*rf**^^hr*ft* *tf flTO f*l ftfitf- 

**t*r* ftm f*t* *iti Rf®i* Um i to ** i 
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Wfa ^ [ 25-1 3*. lif W 


ftf*wn-ftwt’Sfai 4 ^ fwr fro* TO33it3 

3t3l 4*5l falttl fe*f3l* *3t3 C*5 *3C*3 i 
CTO?3 TO 4 ! TO 'Q cittn *tf 

(Function) >ft33 *13 *t3*CTO (Nervous 
system) 4t31t3lt3l ifajTOW *3 fW 
TO 9 !! 3fe* I 3fTO*3 C*t3*fa *fa *f*CTO33 
*®tC3 *f*<®fJ TO* 3t3, ^tTO* ^ C*f3*fa3 
3t3l *rf33tfal CTO*3 ** 31 C*t3lfa* 
***frj TO* TOM I C*t3* fc*rtC3$ S5ft* 
4t3 3^*3 *31 313 *3, TOtf 

4*t*3 C*f3«fTO9 4*fW4l3 toi ** 1 
TO13TO 3t*1 43tfi*5 TOTO5 C3, 3fTO*3 
c*t3«fro<$ 3ft «tfro*3 W3t* 

31 TO. ^tTO 9 ! 3jfofTOTO 45 CTOTOTO 
TO3T ^C5S>3 TO* TOM I «lf%C*3 TO33f* 
*ft 1 ftfttfo lft**fa 31 3tC*. SitTO 9 ! 
3 fall* 4t*ft¥ltl* 4*^3 *fa TO* I 

*ft 5 ftfrofo 4 fa**M *i «rtc*, ^sIto 9 ! 

W3faci3 4t3TOTO (Cerebral cortex) 
3*3 C*tC33 **1*3^1 f33& TO* 

3t3 I 3l%C*3 C*tl33 ***3«1 ft3& TO3 
3t**ft 3C3> 4** TO*rf%*^nYv 

I 3f%i*3 4^ 4*3t3 3CTO TOTOMft 

«t*|5 *31 3 T'S3 I 

f5f*^TO**1 3tfa* *1**1 CTO* C3 *51 
C*t*H *C33, itt* TO11 C3t$ 4tC3 4tft“ 
05>\ft* (Somatic death) I 43 TO 
CTOTO TOt» 4* « C*t3113 3t3t*tft* 
*tl3 TO 3t5—«TO* C*t*TO TO 311 *3 
(Cellular death) I 3t*t3M3 *tCI 3tl3 

ift«f«ft* cto* *rtfro^fe* to^ «tt*tu 

ft*tC3 4TO **t* C*t3 C3$ 1 


4*f33^3l3 TO 433 CTO3* 
fst<ffi^ *33t* iTOitfro WfTOf^l 3Tft« 
4t3 4*15 ft*ftC353l *31 4*rf3*t* TO* 
fcdci 1 

4^31 33 3jfa3 -131133 4VHftrt3 
ftfas TO3ftt3 *1f3* «PS*[ 3)fe'3 CTO* 
4*3t33 (Transplantation) *C3 *tC¥ 41 
*33t3 itf* «T5f*35 TO3C* I 

4*J 3*1 TO3C3, 3jf**3 *tfa- 

C*1f«* ^3 TO3« f*I *33 iflr33 3t*1 
, *TO-t3 C*t3^5*3 aTOt*$ *tf*tf3*1 3*t3 
TOTOFI CTO3 *3M3 (Kidney) «rt3« 4* 
3^t3 3^®, 3t**C 9 1^3 C*t3^5* *t3« *C3* 
3^t3 3^ *^*331 3^t3 3tC* I 4^ 

*ff3*tC33 ^*3 f3«3 *C3 3^F3 *313^^5 
TO3^ 3^5 3J%3 ^MRcTO «f*3 3lf%*3 Of t* 
«T^3t*3 *3tC3l *3 I 4$ «f*C* ^[31 
33C*3 *3t^ f3t-t3«lt3 fecS3C3tTO I ^[32 
«f?r3t*C33 F3*4* *^3t? *** *ti*^ 

«r35r® *tc*31 433 '8ti, C3 ^3*f5 

^9 3Tf^r* *<*3 *C3 ntC3, c* 

3®l5c* fafero *C3 C33t3 ^ ^St3 **f3- 
3^3 «TC3t*3l3^1 *3C* f*^* fait* 
C3S31 *C3f*»l f*3l | 4t*R 3jfa*^t^5 *1< 
ItH *3’5t« C331 CW3 I 

4^ *3 *t3El 3jfa:3 ^33t3*t3 C-1C33 
3^^i5 ^3®tfa* fe*tC3 *fa*^3tfa**tC3 
fa^ffill *33t3 «Tt3**^1 C3*1 f?I3C* I 

f^ *tlT *s*l (W. H. O.) CTO* *nft- 
3^3*13 3^13 43^1 *^^tf33 , 3'3 *^W1 
*33t3 Cl»il TO 5 * I 3t*1 CTO* 4^ *|l3C«lf*C^ 
3^3 '®ft^3 4*3133* 0&1 5*1^ I 



'arlaats tota a^wttaa 59^1 «#cn 

^ *FaHfa «■Wl-’rsttfam »Rfa$ nfgfsfo 


ww* ®f(aS. f%. >8(311 

3fl *|WR5 

«l«Otaf *nfe 1901 atCT ^Wtrsa 
cataat^t* *n mi *taa 1 fisfa $ta 
faitaa to aasa Sfaa c^lf^r'sr® «if*alff® 
*taa 1 ^afta $ta atai *wa caaaa Mm 
? m 1 to *jt*taatfaa toa. yi »w 
c?tosfa ca$ ^ arcawr toi at® ?taa 1 
wtstata attwa §toa-4a «kw 
« m carets iNW ft 1 ? f®f=? fe^atto 
*ta*ta am ft#caa (fc. ata. finia 
at«f tatotia ) at® *Ptaa | 1923 atta 
to ®ta®ta ^Ktf^f aafal* carnata 
*taa *n\ 1946 ata cat? 1951 »it»i a*« 
o& a*^ta fka^a fftaa 1 *aaaa arfc«ra 
f>gf*r=r ata$ ataa totofataa 
toftna «r<(ta <*m wra? ftatca 
cataatta a «itffin fa 1 

®t«®ari «wta? wrcfea ytcw «rata 
tw ?t«s aajsrcaa «w faaai %t«w 1 
®taita$®tf ^afato aaiacataa «rtfta 
atoima casatata fnatea, ff qtaa «i?caa 
Piwi fea totflr fataa aataa fnatetaa 
to to «rqfi ?taa 1 1935 
attaa c? ttafci 'f fa?**!« ato ?ta«i 

aat® to ’■rsa^ta ?taa 1 'sftcmtaata 
^ato ca\att§a c®?ta Srtaa wmM 
?ta?i3 a®1a i& aat* to anpwta 5t«it=T 1 
fto finwi aaa ff^ftaa &sta 
*£atfa? attatca wi «ittoftaa 


*wta? ®rafe <«?aa aaa?ta**t * 
a^tot? to frsa «it?nttotta ata 1 
aft aFtwa af?to$a 'Sftota aa?ta $tt? 
feta ®a «rt*»ttfaita fcatfa «iata ?taa 1 
itaiatf tota ? ystfyy tofa ^ato« 
«rarta? wrcfea ata facaa<stta fccstatataj \ 
1932 ata cat? 1938 ata to 
ssta^a tota ^^t-artaa atatai 

ton 1 1933 atc»i car. 

yrtafta afiattota f*fa ^tarcaa 
a«r® ®a«1 «ftoicaa axa^tnai ^caai 
1937 aitw fifa tottna 

toa ‘ifaiat^ 

®ta*i fiMrta ®:aa 1 

<gitf^® a^ta to^caa na w 
a^aata *ia to rota ^atataa «rara 
n^ttaa nfaiaai ^taa «aa^ 1951 ?rtt*i 
»i^ta ^^fettaa aja^i ftaa 1 

fofa ‘flfnatlBf catat^ «ia cw, fa 
at^fa^ f^'Q?if«fasrta ^Jtai cafctatfsjfJta 
«ia ^fasai «aa\ Ifaata 'outtai- 
toaa «pa f^«ft^t§tqf^fe-‘aa a^tnf® 
fitaa 1 «iajtaap «tafe fefoata a/titata 
*\Uw 'Sfrtf ttsfaa ®t®wia c®twi 1 f®fa 
•aftatlBi catatlfSa fa. ^a. cata aaa? 
<im a^scaa f5f'eaf®ut*i catai^fSa facaa 
aa? at« «aa 1 1947 atta ®ta® aa^ta 

fa. «itt. ^ fealfa ^ata a^taa 1 a^atta 
f®fa at’ia toraa/taaa featet* ffatca 
®^a® ^t«a 1 
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fcyfa \q fassfr 125*t At, U n*«m 


< 5 %* 4. R Ra 

—*t?f<fa®1 *lt«1 

®%8 4. f*T. fjiaj f8*f85lt»!I 

c<rc¥ 48. 48-fr « f®i} *it® 

i fisft «n§f*rct8 Pr-dJr-irtt-Rt*-*- 
48 c8f®«-f*pf^4f TOtwi sritwa 

C¥E»I1 (1951), 1952-53 *tfw cn8f8*rertf881 
cfefr ^fsi^tfSifSfl Ifa^fatfa* f«8ttS faM* 
Wtif «WJt*t¥, 1933-54 8tt»l 
Wtt* 48* 1957-68 »|tC»l fefaft* «(8Jm 
feiRl 

foPl 1954 JTtC»T ®t«C®3 f>T-48-'«It$- 
4t8-4 C8f®'Q fartf PIWFfrfft 

C8t»1?t8 fWI 1958 ^ cm 
Wtakfo C*f®« CfltWW 
41818 f*8tt8 I 4^1 

8 ^ 8 tW Psf 8 48 fn. 4 H .-48 OS’jfB 
f®«$8 I 

$t8 *f*888t8 f88881 *C8E—’«8Jtfewl- 
C*lpfi* fafa* 48?. «Utt8t8fa, ^tK8tTSpfiW 
fafe*. Rtiwtrsfw c8f®'s-'5rrt:|mf8 J 
«ThR *t$E8fS?[ 48* C-nt 
I RcSPlt* Pr. 4. C8^C8J 

8ft8tPf®t8 fflCltftfet* cfoft* RtfiWW 
WltWl 4| cfoft* iRfat* 

C*ft*lt8 ¥Jt*T 8Ut8Wt8 * 4J1^C81- 

fifc&it* fctftww t*Jtfir 8* 
ftfwr f888 488 

8jtn¥ «tc8 8j8^® i 'srcfatlfc sjtn 
c«^t’8 $88 f®fa m 4C*8tC8 *TMfW 4*|5 
CW'*lPli6 WK»|I $tfa f88t8 
wca fc*CT*rcu foiffa 8tc8 foPr 

'5f8rs 8*t*t"f 8C888t8 48^8 TOR I 

®%8 fia ^f«8t8 itiPit*! 8f*dB T8 fr 


«rfc-fsf-Wlrt, $fiS8t8 3t"lt8t8 ^ 8? 
^t|-ft§-48-'6Stl“8 C8Cap5t?l- %*18 48* 
8^8tt8 «fo« 48* cfcfa?ft®f8Wl8 
*fllf8 48* |Pnt8 9t"tt8t*l *f*ll5 T8 
f8 ^-«lt8-48-^f|-49 C $T> WlUfa 

C«f®« t§f888 ) C8C3p5f8t I ' 

8*22ir® fsft f~8$ C8t8*ftS (COSPAR) 

nitC88 R8 f"»M 4^C8 f "!8 RJt« C]?f8*-45 

C58t«8Jt8 f8^8P fCTW8 I 

®§« fW C"88 f«f^^ ( Wt8l ), 

8Jft<f*l ^8 «Ut^ c^csllst 9 ! 

fafasf ( C*. ), tE*W$f8* C8§t88 ^8 

t ^ ( t®. ). *1*fr«[ «18 f*f«8 

^Jts «ijtsfrc8® ftfifw (wt8«), 

«T8 ff «I8 ffep!^f8®^C8F88 tfih 

%t88 (nftftfl 

8^8 88^3 I 

1955 8tt*I ®^8 f8<5 *f*l*t®1 f8lfHt«W 
rtC? C4{8tt8 8T85f8 48^ C8\?t^ ^fl8^ 
m ^C88 I f«f8 1961 »ITC«I at-ft^t 9 ! 

^8 81CW8 «18 |PW1 48* 
8 rtC8f88t8 f«r«pFf8f87rt ^®r85:«8 C¥C»l1 
48* 1963 8t£*l t^TWt*l8rt 8JTt8tC®f8 «18 
8fm|t8fB8T-48 ^«8*ff^S* 88« *8 I 

®lff f8<8 8ft8C8tftpSt8 48* ^TtWfafif, 
-C8f®'«-'orJtclr8f8, C"8-f 8tr?8T f*8:8 

90f58« C8*il ^8»tf8^ fm 4f^H ^C8C^8 l 

<5%! fir. dR. RrttfiRn 
*T5t^lf%5—81*115^ «rt8(l 
®l« C8tf88f^8i*f sftflfilfl 1913 8tC8 
8| 8C®88 ^8 «fC8C-I8 CW*lt8 

fn»l8t81 dltC8 ww =fl881 RtPh 
nc^8 8^88tw itl ypn *fti 8*rt« vn 
1933 3itc»i Rt«n 8:»i8f «c¥ «rr®¥ nCt^hr 



Sftffm. 1972 ] 59^ ®lfcw 45 


V(\ Cltkmrfo f^5f% 

•ft'fl ®R1 ®t*i *c* *tro tori 1935 
’TtW! f®ft *tfa*n? C«£* *m*W 

*1*1* feaft m® tori ^tfjfvf^ m*. 
f®. ormfcw w**tw mrn*n *w fisft 
1938 mt*l f*f-<i&&. f® f®ift m® vum I 
1940 mm «rn m *rf* 
fitfoitanrw gmw ftmor %*h i 
f®ft $*oj ftfcf § 1 ^ Rm£ me*• 
^1^5 fam6 **lt« ftmc* CmWtt *C?H | 
f®fa m^C3PlX?C^R fm-4* mRf* 

Rm* tor i $r* 

’TCW 4m ®VPtfft «Rf*l® 4^ fof 
’iwf*® ®tm* f®fSBt'® m$C3Ftcm*m 
c^tfe 4m cwrhi *t^a «*few aimcf «hr 
stm^ft* *rii *rtwn i 4 § mrnm* 

«ttmfi*®i )«w 1954 mw t>t*fa f%. «rtl*r 
w wtoi *RtwtMi *w* i f*i 
TOtfai 4m $r* w$for* mm 4$ *tm 
^•rat^fa* TOi «Rtft® %zk* 

c ^» 4 W 3 filfal mtosFfWnR-l: 1 
®ft*tt^tft|f*I* RJtfm®3 ^|5 mltmoifa* 
wiM «twf* ® ^**t*mmr «rar $$tfa® 
*i*f®i 5 «EFf 5 ^=r / 

1945 m»i cm* ®fcs mmfsm fajft 

fitfiitrow *mvr ft®ta? fn**®t* *ttw 

R^gs Rftt* I 4* TOTT f*|ffa f®f% 

f*4ft*tTOnr te* *m*m «wtn* 

ftm i 

1951 »iti»i feft «i>9c^w fcHfinrm 
*W* R* maw Rif'S d>*CTt»nfU® >ItW 
flfircte mtfj?* fwto <hvn «wtn* 
w- «w. m* mtaaFtnmfci-i 

* 2-«tnt*i*r tow mwi tor i 

1961 mw mttfin Rtftn® 


fiwftttwi cm* te* imiw fa. 4w-flr 

faaft m® tori f®f=r«rti 75f5 irowii* 

nar «r*H toto i f®ft wim tafrfifcfc 
^ c*Rt& « c*fi*iM c»rt*iT#l6« c*cm, 
Ifait* c*fj|*it*i cmmlfs w ^f®*t=r 
J ftn»i *«4t>r ^Jtcmftn^rPHT 
wi f®f% *c®t®f* ® 

*&$* 4*|5 ^®* Rtm^ i 

®t« m*tftfl fkft hwtf^* *fft*nn 

*ftf5, Tsw ftsft-lji* <2l*H4 

*f*d5a »fra i 1954 »rt»i cm* ®tas?hr 

Rwfjr *««nmr R®t%« *Rf5« 

*WX 4^^ 1965 * 1966 mt* ^<ft«*C4 

‘*ft*t®i * s'sho? fiwt^ 

^Rc^nc^^ R®(?h c?*^f?i Rm i 

«WfM* f&. »1tf% 

«wtn* R*R;*4 ntf® 1929 
23ci 'sfdff^ ®f*iir* e t *:«^ i f®R *^c*fl 
ajtc^^fi *w%ii^ v\ * *w«r cnc* 

fi*t*It® *C?3T I 1948 m« r®R nfm® 

«r^w ^r®* nit*ti «wq 

«iR*tfl *1^^ i 1950 JTtc»i 4«it^tm* 

RiRwtmi cm* ’tR®mrar jrc^tBB 

*R*tfl *m 4*i. 4. mPl*rt *^1 

«r«atn* ntf® 4m^t*f c*c* 

1953 mc*l f®. f**l. 4^^ 1956 mw 
f®. 4 J T“f*T* f®4t *Tt* *Cfl=T I f®R Rf®t 
*t?*, * cfwrPtn m® *rw i 

f®R whkm mc9wn 

ft c*c»n 4*^ nRc® <%w wtiwtn 
fim^ c*c«ii i fwRwTmi.cm’T- 

*tors tfintarfiK *wwi 

»rfi® R®tan 4m 4«itm^t* 



46 Wfa ^ [ 251al, 1*1 iMJt 


faifisrtitsa ifirsa ifatat «wtna 
fell I 

catfaata aotatfifin ® ^rMntfttefc 
ittlfaflfiJ ( Absolute Summability) 

Sta ncaam i #ts itaaii-nsi 
«ltf*ftf«¥ fafe« aft^fw «t¥tfl® ftaif I 
$tf ®faatta Haiti ¥£* TOtf f&ffe 
fwift it® fnn^ I faff ^faata ®l*fti 
*ra utitiaiBsMa «w i*»ftf¥ w 
HJtlftafof |c®ft-<Ha Wattf! f-ItTfl 
fafa aitatialBajti fafafcn- 4 a nfaits* i 
faff leftist* falfiftlCT fafatifc 
aHJfa¥ ftllf «W IfBtWJa fafaf 
fa*faft*rca a^®1 «fftf area I faft 
‘fftaian *fa 4 aatsta? ®Jtfareai\ 
'aitfisr fi«IV« ‘aUaiati «jjtatfifii’— 
lift faafB faaf 1511 ww i a^atw 

«wtna ntfa ‘watart* «ra ^rtareitfafefe 
itrefafafe’ *r\tf ¥<ia® «rt«i i 

®«jw* *it*. R star 

jrstnR—fcfeffisi *rt^n 

faftrea ata®t«ri wits i*btf <itta 
1921 ftWf frtSfltft ftCf ata 

sfWi fwi fafa atati 3 ?!' f^ fat- 
fasitia cat* <aa. nafata fcfK * f l 

faff 3950 ftwn 'Sft^taa atci c*ff«r 
falfantire its «ita. 4. fritrea nt«r 
cantor ®fta fa. far. ¥jtlre*rfa®a nc® 
itfckttfrefosra faaa anfltof vwt I 1953 
ftna fisatat ftci faff fn-jfts, fa. 

faapf it® arcsf i 1953 itreia ft* ftci 
®tat® «t®ita^wa ia ntfcfi ftlfiftirea 
fcftafafi fasttia «wtn* « fa®t%a «ratf 
ftitre catiata area i 


®ar. <ff-fa. lafata &SH *ata *m 
fa^fta atre 1945 nftia ca atcn ®fta 
ata it?caa fa^ta afa wi*\z$ fefstfosrta 
clfBtatrea nre catlata frea i ifaja ^ 
asa ftf aaata na fafa ntfcal fawta 
anw catlata ¥taa <nata cire^ 
5 raata'f fata 1950 itti cffarer ata I 
$ta^ «tc6^ta it^ai faatfa®tiiaa fefsa- 
fasji fa^tcla stft^ it^tfetr^calStw a^atca 
icaa^ aetata ills i afa« 
c«p:ata ^ntatfifaa w liat^ntaca 
c®caN icaaii ^ ata%ia, 

fa® itlali f«fa anna «?tatia 
iff ncaa fe^ntaa i*nfas ntaaai 
aaata ncn 1 «fcatar^la ?faai nta fai 
ci^ f®fa atcaa nt^dtcarcafSa 

® aacat^ntaa I’nc# ntaam acaa i 
nta fofa Diptcrocarpaceae, Lecy- 
thidaceae, Myrtaceae «tff® nfaatcaa 
«r<a?l nac® icaaii ^a a:aa i 

ma aw ®tar® asa^fi aft^tc^rafSa 
«i?iffa-ati<a fsfa^ ^arnt® acaa i 
^ajtna atraa ®^taat^t ®ta n^aaitlta 
cnca 100fBa« ca^l ca\fia ncaaii-mr c?i- 
facacia faf«a nfasata «ratfi® acars i 
ata aprar. caatfiitf, fttfat ® 
^:®caa caialSaf nafla icaam caafffi 
nfaa4a acatfa I 

f®fa n® sa aff ata^®ta®^a fcfor- 
®tf?a ifaf®a a1a%a, cntift{5 *aa itl- 
cltiffI auf 1 ® c®raf5fi^ (tfsai)-a d#f®it®i- 
iaa? 4$ entity ?nn® ‘fa wifm 
ara nftiltritff aut« CfcaN’-na «rata 
i*ntaa i f®fa i®caa fifastn entity, 
?Htft*i a»jtftt®fa *aa ittaar, catltfaajti 
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wlwrtft, 1972 3 sftnfto fiwfa 59^t a*te»fo 


cnlnfafB «n^ ^fa^t=r st-ttntn ntow 
‘■ritwtesfaa ( 4?. <nn. ^ ) cwcnl1 

s^ra () «n. 
a^slzsrft—■*fttl 

®$s (^ntft) ^rtfawtti «p$ cwsn 
fatfatfaeS «4rx «4>T. «4*a FJtT*r»l 
fan-^ia wjtcatftm fanfare fnn'tnts 
Wean I 

1945 ntcn fa fa CWSt fatfawfaesa 
nfan^Jtn fastm enfanta wea 4s< 1957 
ntn enew <«nn$ ^ fastens «r«rtn * 
wwtfarwi fantea faistfas «itewn i 
$ta ne=mta c^a we<w—ntfaBsrtfaeafc 
«J7tntfafan wjfas nten-rn nesn \ fanes 
$ts «ienw faasi «r#tfars wesew i fafa 

*TC3S new CSfastCS ‘ Tables of the dis¬ 
tribution of Inter-birth Intervals* ^tfw 
4^5 <j^?w etwtt weaewn i 

«fntns: $ta$ aresfcti 1963 nten ewan 
fanfares esentattfa naet s-swcaa 
^wfiJ entfc-affapafe cwtn' Ft^ weses i 
csenttftfw nsew < 44 . ^n-fn « Pr-^R 
fa fasft «rntn stassfa «rnn ewan fat- 
fawtns cne*^ 3 s 5 as i fafa ntestenfiLw 
cntnfalB, IfctswNtnfai $&fasn wa fa 
ntcaf*&fww fcrfa ntentn, fa Sfastn 
|jtiB^>FTtn ^jtcntfacsnn, fa n^entn 
«ntentfaesnn 'ts Ifassi, fa ^fasstn cntnfafB 
win «ifarwtnststn totlSffrw, Ifastn fcitfefft- 
wrtn fcnffcdW? <«s* tfasfn ntesFf w^carn 
^itentfaestens wi i 

fafa fan a*a ewan fatfawtness fnfa- 
cwe&a arts steal s*s &* 1 fatfawtness 
faenefes nn^i faenn i fafa nfai staesa 


wiftwto fatfasrt*iesa fawt^nw n^tta 
nn’si «w fatfaartns nqat wfa-tens 
nftn^Tts nntcnt&m wfafBs wi fatten® 
wfa wesewn I stss nawts vtfw nfts 
cn^ tn wrtfafa srtfa^ $nfa&fifac&s Isjfnjs- 
m wfafBs fafa nntri i 

'wsjtfnwi sf tenets *n&ts-4 * 
fa^faew 'wsfis nntapen ^$ta cwtcniBw 
ntcs*i «ftntn gjt^falJFjtn «utent- 
faesnens ne’snn w ^entwtfssts esne^ste® 
«i?1ls fat wnn^tn netnn « ^ta^ttt^tn 
^ittB^wjtn ^nfafcfefecfea ^ffacste^ ^t- 
atF*l wean i fsfa n'aen 

^tastmtn l^fasn ws fa nteal^faw 
Itf® ^ra n^ew-ns stfaw netnn ^ 
l^ta^Htntn litfBf’fewjtn tnfafel^efea 
'wfaesten cstnntn wean i fafn cw, 
^feeatn, fcfe. «a*r. wjfnt®i, ^tntn, 
waentni, tfanjt , « «fffa cnet cscnt-snfw 
« apnn^tji ewar^fa nfan^ wean i 

sNJfafap >&. *t4l 
n^faffa5— 5 tttl 

wtnw *^ni njtwtewiteaa cn^ 
cnfawjtn we^iews ntalas^ fastens cwta- 
nrtn fat^fsata s fn^catfafatentfaf 
tttta <3«r rn i fsfn <«n. 4-a 

mtntgen^fas ^n. *rifn mdw 
cnaea^ata nteatfnatfa* fant^ fsfs-tcna 
wnnt^it^ i 

^aitnw -tfi fesa ^fete-fa 5en\a\cs 
Brtafa 6 ! wean i fsfa ne^ta far\ wetfn 
cnfawltn wenw ctew <n. fa. fa. ^ 
«an. f®. nts wean <4a^ 1955 nten 
$ weneta -tta^as^ fasren catnntn 
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WZW 11956 Jftw ^ fcftW 

«ra caf»*it»! *rrca*r-4 catWR 
tori 1964 nt<R w*r caf®*it*i 
toicsf catn*rfcaa ^ f®ft ^ *-* 
IfaRta*! faaifawta* « Hf*®tfnf3 «ia 
atsfcfa c*if®*Jfi f’l-'fl *TCaa«rta *tc«F ait 4 }® 
f*C*R i 

*reJt*f* "rtt* 70f3ae ca 8 ! oftfa* afta^i 
faa* C?*t-faW*ta fa«tTt® nfai^ta «fvtf 5 t'® 
TOtW I faajt® ‘ft'S<[* <«ia frfsr'e*faiT 
:wt?j *rcaj f®fa« «ra®a I *R 2 |f® fafa 
^ir®} < 4 ^. 5H“-l4l ® ®$a C«?TOR 
TOT cafa<Bfta ‘The Canine Brain in 
Stereotaxic Coordinates” ilcat'aft’FfS 
faeces* i f^fsr tor® faarf® *rt?N®^ 
fam «lt^rf®V *lfafta T*tTT¥H'W?tl 
Wl 

«wt*r* **tfta ^ttanta c^ai are—facial 

faf«F«wf3r 'e afrct*^ fa fac’fc a l c*tfa- 

*-* 

cWi atr® catfa®- 

¥at*ra naif® f«f^ «nfa*ta *taa <w «rtfa* 
ajaTfa afoiaTOR faaac*ra faa* «tf®nm 
tor I a<$atta f®fa «*«$&, 
ipn, i®i®ta faf®* nfaa^a 8 ^ «RTr? tt® 
ofTOi « «ifreta aitafro faaw fHft- 
w «i^f® faata TOmta ajt 1 }® 
atfrca i 

f®fa ?piajt$& -jf®, ^att§a 
c**K cm! $tat*i n$**n «itfaa$i? 
attaaai jfa («nMn-oi4-*ita) ow fafsa 
?r?t i fefa fa. or. 
oi, fcfc. c*. *®cat*r *a* ^tntPT «w$« 
faf«* «it3<frf®* farettfaaR 

* c^farrc* «rm*i tor i 


Iroifa C 25n at U jwrn 

*wt*fa asriTO*t* «tt*itft 
»F3t*tfc—'Q f*fspl^Rs -tWl 

1922 *tc*ia ioi «wrw 

«rt*tre aww *caa I 1937 nU$\ 

®tata f®tww »ireta wratTORtat? 
fcw fawr«n care fa fa ®tcaft*i niWti 
Wl< **fl 1943 artw fafa 
3 *if»w faafawtaa «w asro^nf 
oia. oi. *r?tTO WK oia^ ^ ntwt 

f®ft •re’ffl faiTowtroi T’Thi «wW* 
c^^ascga ^taatia ncaam to^i 
1946 S|tt»l f®f5i ’rtfiK^r + f®^ 
»it« ^casf I 1948 ^ftw f®ft af®t^a 
Itai f^tia ^r*i^t ®1 ftlfromcn 

fa®^ carn?ta vtaa i 1949 »rtc»ia c*ia®r:n 
f®fsr ^wtew am i 1954 *rtw foft Pr. 
oi^-r® »it® i 1954 ®tat® 

«rota$Fran« f®f^ ^tr»in^ fti- 
fawwci c*i^5tata oia^ 1959 

^tc»r nmvqt a^®ta w i 1961 

>rtt«i f®fst ^jRt®l 4Ft®f»r»i fafaaa 
fante' c^c»u fMtfro w w 1961-’62 
*jtm «tatBti ®TO^ f%nifo^mnr 
(^tfiwtar) ’ttaafi i 1961 *rtw 

f®fsr yif»n fatfa^Wcaa 

fa^tc’fa «r i 

fasfsr om-fiCTtia a^ »p*t* w 
5T^ ^rttfiT I f®fa faf%f 

nfe^ta ^«^la »nrw i f®fa «n^- 

oPT-fa-vii-a « fn«Ft^v ntata 

fa®t*fa ^faf5a ^toi, 1967 « 1-63 ’rfc*! 
«3f fa^rc’Ta ca^^ta fTOR I f®fa 1964 ^ 
19 6 *rtw aat#w Hfagtfat^ 

(fa oi>i. oi) ma^ 
^fmmfnca-R a»a tftoutftfrf m^t*!fari 
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( fcfc. <4*r. <4 ) CTO! 1 f*t*H I ft¥¥¥l « 

TO*its «jfwN to fcft 

4**7 fTO¥ fW TO*}® TOW «R* 
•rfsstTO tor i fofa to*I 5 CTVfa* 
toto-to «r*N towi $t* 4 ^to 
to*TO «r«rt^ Pro^r to—w ftatwi 
TOtfa* »r^, fewr*t*it* ** i 

«WJt*fa 4*. 4*. 

>T^5t^f%— 1 * *it^«t^ "TtH 

TOt*f¥ cTO «4*itTOt*r ftlfrotam 
*7t¥tr* «r *rfti¥h« «tNft ®to w 
¥f»T6 *IWt<-fi»N fasten* «TTN I 1918 
nte*i* Ini croit^ faft *wi tor i 

1948 ntcn faft fatfrotn* cto 

f®. UR-ft. f®^> to *hr i faft 
*ftTOi frtfiitroi CTfe'e-fffinr rtNi 
^ wtfa* fasten ftvfvh *tc«r cntnntn 
*e*n i 1950 nten «r«fit*r^ ®tfir&. nf®* 
ss^yfaTO nfaesrtTO* cTOe^trctPr *tto 
neTOt* *e¥ faft s*Rtc$* f®fc* fai- 
fiTOe* cntn , rt*f TOn i ^stan* *wt*p* 
TO fa. nfaes* ^t*«ten ncrot* to 

ffafa Ptft^lTO C*tnTO TOR I 

»4*n* f^5t% ^wtciw c*fv «f fiTO cnTO- 
feifas to& « *6rc fcnTO* nfateni 
TOwr * ntf^e?* ^ w* newri 
StTO i 

1956 ’Ttrn Pm cnc* toju^w 
n* faft owtTOf fiifartroni ¥fn® 
•nrKfwl ft’sten cTOnfa TO4 <44* ®n*ft 
R«ttCT «tte*ni TOtn* TO fe*T *t* 
w « nTOtn wffro, *w 

TOfi* •twK’ftwi nro fenwTOr nwn 


TOi <& jr fare* fafa 4tt 100f5 

newrtn* 4TO tow i 

f%f^ fafafo CfltW*, TO#tfa¥ 
WICT pRfa® « ftntf TO* faTO f*fa* 
m nfaTOr tow i faf* m-froen* ** 
fc*wtf*¥ nTO to « cron i ¥«nt*f¥ TO 
¥Wt»? ^rt¥tt«Pl *|tlTC«W ’T?* 
•fTOf^SI or-r-ftCTH C«TC* TO¥ 

cnr^w i 

's^rn ifvRtiMM 
^»t*if%—'4 ^t*T »TM1 
1922 ntCT C’TC'^a *ltC>T ^tltfl 
w ¥«=T I «4¥t^¥hr C¥C¥ 

vf^rvv to ^*1 . nfl’j'ts W< 
^ <4^ 1946 >ttw ^ fatfwTTO* C»l^5t?t3 
^ i c’Wt* cto^ nwn wn 
f®. f¥®I. fW rf'v ¥IW I 1950 *TtC*1 
UNESCO CTOtPin CTO f®f¥ 

HU I 1952 f%®^ ftifftvfTOl 

f-T¥¥®1 f^®tcn C¥twt=f ¥W I 

¥ 

CB^¥¥ *TfibWl ¥C«JT <4^^ ^ « 

4«fj ’trt <4^ ^rajTOtw ¥c*i 

^?C¥?i ’ti^-f?r?t , T «npf« Rto ^ 

TO1 cnc¥ I 1954 ^tcn f®fsr fn®^\ 
fa’srfaTfas t<(:¥ fn-4^5. f®. f®^ «rt<® 
TORI 1956 JTtC*! C*fC-f 4f®Jt4^ fH 

®^4 lUM 'e. 45T. fir. Pr-C^S cTOffsf 

¥t?5| «W. ¥ C^Pl^ «m 

fro^fl m (1962*64)1 1964 J|tw 
^tlf*t4tw fHW*| fi|'8Jrtf¥¥Jt«l fiRtF" 
f®W^ f4^®i ^4 | fefa 
vibration spectra of molecules and 
crystals, gravity and magnetic surveys, 
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froti 


[ 25-r **, ii n*«tn 


susceptibility of rocks, palacomagnc- 
tistn, heat flow and seismology 
f**C* TOW TOW I $t* ifa- 
&tf*T5 iifat* httoi « iChtc* 
i$i ifim ^fro* itw cici i 
©I? *fsRt*t**l ifll Kit* HI ®ff%$ I 
f®ft f«f%* crof 'srti^tfa* towi 

^t*t3* TOW I 1972 3TTC«T 

TOit®t* Hi>t*t* 'istt^r 241 
fzlfyf TOTOs ‘^-n<fK^tf^?’ ruTO’ 
■Ml «rfroicn cTOcsitauti fiitci 
*rtif*$ tow i 

<S&3 fe. ItlS® St'S 
— <2f1% « *tft1 

?t'e 1907 itt! i^it* 3r*j- 
at*1 TO! I l*fy*. UtltCIt* <4H 
^fl*t^t* $t* flTOffal I 

f%f=T 1945-46 Itl! W V R* IflUtl 
C^f®f»T=T Rlt* lt*fcl-n *TOlt* 
nferaii croi fiw <*h wfii fn. *• 
TOrto* ^ifti tow tor i 

s»Ctt? ffcrwtro ftfa if^-<« wtcii- 
citi fro tow tor i to fcft 
fiuti ijtcifWtatl-fiCH® $1* 11 w. 
ittHi* i^tutci *TOit* itfcwTO* 
irtwfwi Ruiti ifift* itw cif*r w 
<£R\ !JtClf«1 l*t!t*fa TO1 1TO 
ClVfll TOW TO 51 ? i 1942 ltd flfl 
Cltlft llltV f*«tW TOflta !JtClf**1 
Hit* ftltCl TORI 

TO fefi i*t*t§ wtc** wtv f*«ft*t* 
c®1js fTO^* *1 I Rt?pv !jtwf**1 
fllt*l foffe lt*tl fefl lf»&®tC* 

if^si toto iTttifw ^ctot* it^hr 


lfa?|* ^IJtTO* TO 1970 ltd <St«5 
Wtt** fctltCl 1&5 Rtl*ftf«l Id* faft 
CR^t fldl I Kyasanur Forest Disease-<4? 

(to$*c^ Rtf^fi <**$ ^ ^i$*ti-c*tn) 
«rtif«i Ifoiti i*w $t* fan fcofti 
tii i 1970 ltd* Riii iti ciri f^f=r 
Ifnti itfcfai ri cits* Jti faitifo nr* 
<fTO Hfife RtW I Hlftl fsfa lit* 
«tar=T^ fl*H « ^t^*tl TOlTt* «tlt* 
«rwfi* &to&i fiiir* iti 
1*111 i F«fi ftf®* cwi^ if*Hi 
i:*rii i 

<5%3 "ifN itn 

'Q Itll 

1^* istl at* It^ll CTtl* *^*P 
C*Flt* 1920 itW* 10^ CIC^** 

TOR I iflltH fllfaitll C1C1 f«fl 
«*i. n*Ht* ifscT* ici 

*1 (1945) I fifi fttft filfilti* 
cto ^*-*35 ^*ti 4:*n?t* Rtfiitit- 

C?* 1TO RPfl Itfll ic* fl-'H^F. f® 

f®H lt« TOll 1915-46 Ittl 1^* *t* 
if 8 ** *i n^tca* f*it6 lit* ftitci i^- 
tftn ??i toi i TOn* f^fi wife 
f*lt^ Cltltlfe* lit* 'I 1946-’48 
ItCI «t*C«* 

tlltl* fl^TlCll I 1948-56 itl n^l f^5fl 
SSti^f ll\*Ptl l^tft ^fll .futci 
Itl TOR I 1956 itl CTO I960 it! 
1*1 fefl fcw-*^ itltl 4C1^* itl- 
5t*t! f*!t^ Rf^lt* ( Cl^TO ) flltCl 
Itl TO! I I960 IfCl fifi fifl^ f t% * 
P[f»fcV Jfll ifilCl* flflW f*lt^ 
^Ff It* fl^v 11 I 
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I960 *rftq ©#a ata St-ffat*! ft^faacaa 
*tota « ^^fa'stc’ta tfafa fa^tta fa*^ 
w i ata 

^Wa, atwi, faata, fef^an, £w, w 
tfwf, faat6»i wt 4aa .wtota « 
fmtaa aVt^sja &*wfwra *i*w ’tcaa c n 
*WW i 

®^a ata fafaa fatfaaifaEaa *faW*! 
fsf=r fafaa oft nfigai *z*iw •wwfai 
*it^rfa? mm ^tac^a •gfafafaa 

I Wenner-Gren ▼fat'S-R C^FC^I- 

fan nfawta fafa fafaa cm a^i 
fvrfta ^fafa® ^ i fafa fafaa sfafcirea 
m iwftti *mvi i 

<sTs tiw. fa. ^t$#t 
TOWlfc—fifavil « *t«-ftfTOl “Ifal 

®ts ®t$ft 1929 ^tW 4*1. fa. nafata 
f fawa >TC«f fe£|< <R I fafa 1930 *itw 
*fa*fata ^ «ia $fa?rfa cafefaw ®t: 
fn. 4. *uH v fatltwa **«afa mam 
fasten ’ifartit fam6 "«at#ta fa*rtta 
catWfa *ca* i fsPr atstaa *fa * ?fa- 
m* n*rt< *w* mam mR i 1940 >ift»i 

fafa 4 a. 4»i-fa naWta &sH ^ 4as 

1943 »Ttc«i fa|faa Ifaata 
^a cwfetfiRtat fifatf -4 *tw area* i 
fafa atstaa a r fac*ifaatfa 3 T 
ma*fta w *w a'facaifaatfa’r 
mam fa®ttna <sta«rt* **n atsa * 


«ttfircro *iaaffat, schistosomiasis-45 

jfstai fa3ia, a^wfaatfama fam^"? 
4aa 4a cmtfaat%, Ttlwfiiatwti 
frotlih^a ^spil«H « fafa* 
ffaat-R nattf me# malt* $ta 
g»uaR aR "«itc* l W *** |fr*jt*i 
C*lf$f*R, "4*1 ^f«al ^affclBfcfe «f4 

"«iits nifi* cs*<t * a r f*i^t'®l faatfaaifat* 
sttfafa'sta artewt®* itata *tma fafa 
®fa<s? mat famafa ww i 

®t: "5R#t ^fa*R affafaR <®ia cafaasjR 
fi»rt^-4a ^faRfaatfaa manta fem&i 
*Ffa{3a >r^ « «tnt^ a^t’rt’tata 
^fl^faatfn^ faaajcaa ^c?r >it^ 
*fJtf"Tf%v afa-icaa fencwi fe»H i f^fa 
1961 ntc 5 ! apt^fsi^ «ia 

fa*i1&-4a fec'stc^t ?il55i) «ft«1a *Ft^c^faai 
faagi a^sta (^ra'® ) "sut^’tca^ ?ftfi>a 

4* c^p. ^rt^f 

1914 3|tw «^a fjrtaft aiir^l WR I 
1945 iitc*f r®fa ^f»i^t^1 fa^fa^a carc^ 
f®. 4*1-^ feaft ^t® I 1913-46 JTtW 
Ifsata 4f®¥t*i5t«t i i faat^ ^frSfccfc f«fa 
»T?aTa*t sif^al-nal’Pl ft[»itca 

*Ft®F l 

1947 fasfar aFPl^t^l ralfa^f^ca 
a1®ta u I 1957-60 >itc«i fa fa 
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frotfa® ^ i <st?i*r* 

^rcft’rtfauKsr ** f*r ¥tffcw 
»rtarc*T* s’lftwi 

¥«fjtnt¥?i *ro w ¥rw i ®t*n* fofa 

¥»|Jlfll fHfttftat* VTtlCTI ¥Wtn¥ « 
¥Jt*tf-S farft* CTtWfa 

fin (1961) I 1965 *rtw ftft ¥ft¥t«1 
friftwiTOra yfifim wtiw fn- fa. nti 
¥* Jt*f¥ faf¥ *®f I 1968 anx«l faft ¥»lJt* 
fatfintniw fentsfa fajj¥ i 


fofa yftfc «H «0t« cfc^Ttafa, 
^ fawfa qfarcw ¥t^Pr*ii ntiWn ¥fa"fr 
«TC ¥far¥t¥5ttw (*twwtl) w, 
¥&tPrtfin"R ¥* fa ¥tf*cw 
*itcwww *i®tnfa i 

fefa qftfl * c«t¥- 

sfattfa* nt^rc fafw, cy cm\?i 

*’rcw ¥3*fjtfa¥ 

faqrc ’tit’iy nwn ¥HW i fa>fa * 

«rtw 60f5 C*ftfa¥ *rwH-*f«l 
«T¥tn fMl^ I 


u «fsj9 affafjrcjF *n 1 ^ 

«rtfa*r nfaws ^vr q‘i*r***ni qfa*i ^T*nr 

i ¥t¥ «^® ( l-yfaytf3 ^¥£T¥ yfsi'sfa, 

cytlS nfa^Uffa sfafttfi I 

cy?*i '®t^ «tf® «Plw* ’I’^c't'Q qvi*H" p l«t’t® ¥*fi ^ffa 5 * 
«r»itfa® i 3p5*t* ¥6¥fa¥tt , n vatmfa i 

®tfti *fsti® lfc*fa* »r?Ff *i*® ¥fa* i” 



foPIH 

m 
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iSFptl—1972 


m > ssfit «pw wji 





0TC&1 C*ffatfl <*R CTOT* *$-*mc?* TO*fc «TO TO f?T® 

TO i tow* tot tfiwirc ^R toc* cron:* srt cqfro oi*&i ?ww 3 
<*w* c* <**sfc rc<ffl l»i^ arc a? toji* ft* fn*c* TOt* <t TOJtft 
TOtttBI WTO^6 to^ arcftjfWt ( CTO 358358 ) b»ft TOI11 afc*t* 
$fi CTOt* TO** TOJtfo* 13 fro TO *«r® TOC* arc *toc* *tfTO CTO 
C*, TOC - !* TO *tTO, ** TO1 CTOT* TOfo* TO TO* I CTO1, C®tTO 
a* TO C*tfifl ft*t TOC*, «tTO* f*fc$ *tTO =T1 I TO <$R ***T TO*, 13 
TOjtfci ‘^npi* *wit c*t*** c*t fas cto sii • 

^WfoTOW *1 TOCI, CTOtC* *1 StfTO fiTO aiw TOC* ^1 
•rtf^CU f*C<® TOC* I RTO *$&* ^R TOC* $ TOTOTC* 11 f?W TO TO« 
OTC CTOH TO CTO C*, awt* TO TOC*t* *t*C*. &t*1 ^R CTOt* «flt 

TO&* CTO I C*TO, CTOt* ait *$TOT TOC*« TO'® TO*, TOC*t* ait**tc* 
p *c*c* 1 airroi cTOt* *«*J to, 11 TOTtfcl13-aw *$ *fct*tfi *c®it 
c*Tw TO TO’tJ f*s q^rol *11 

ait*t* TO**I *1 TOC*. cTOtC* 5*1 «rtRc* ^3 ai*«HTOc*TOtr® 
TOC* l ait TO^** 'jR *®1C* TOJtftc* 7 fro TO **F® arc «W1 TO* C*, 
TO TOC*T* *t*C*, 'TO«fa TO fetTO C*t& *f* 01 *$C* CTO I **tt ^*t* 
TO ait TO C*. C*tTO *^« TO*, TOTO* f*fct C*t I ^ W 

TO*J **C*, CTOt* TO **3t* l*t t«*1 f^«T, f*$ TO C**t* TO TOT* TO*1 
CTO *1 I 

TO*R cTOT* *$c* <$R toc* TO**ift cTOt* *tRc* fro i 
to c* rc*jtfi> *fttc*, TOt p*Rf% *c* $R cTOt* *m *^^ toc* 
ait 3 rc^itfr c* to toc* «f*c* Ric*ft*r i c* R»5*t ^l^t* 

^*c* i . ssTO 'jR f*^ sfl *c*i c*^i afereftRi*^® aj*^*tR *jff *lft 
TOc*i 


to* 


* TO1 t*^f5^ R^f3FPt5 Rfarw, *^TO1-*-9 



C*t»TW, *W, *tJW, RfR* 

farto*« cfal to^l 49 TO 6 ! TOl—4«f*r TOFl, W, TO- 
C*t«* 4* TfPI'e TO1 I 

•tftfiR wft 4 :to ^rf% (^fa, *$) « ^Rto gfc* 

C*WtCTtW* TO ; «Wt< m *KTO ^Rto ’ft’W* TO CT **W 
C^t TO, $tt *tfaftTC I 3fRf»H 4*1l> MTt^f* «I^ stotvfa, 
ft* TO tow « &SF3tW ®^C?* ^*tRfTO St^t* StTO ^Rf»H ^ 3? 
TO &5$* toR* *to* ^ to, to TOR* to ?R* 

to ct^ *r^ * 4? *?to atftort^to TOtc< *tfro 551 

4 ^ <raw* *t*rto *TOfa to 4Tn cq Rtot* 4li> «ra« **, sstc* *^* 
*TOt«H ( *ttoRtTO ) TO 1 


n CH„ = CH, 


2000 9ti5tt*t* 200°C 


— (CHj—CH,)„ - 
4T>1 frf* ^*1 m ^pffo 1 


«1%«R 

*tf»lR5t tffatig* affrral C?TO ^ I ft* 

4 *-* to *tfwts owl cto c*j, 4$ *TOtw* ^®Ri *iTOR »nm csTO 
ttTCV =11 1 «tf® 50fc *KC*tTO* *fo 4*fi> TO *t¥t*tf^ TOt«R to 
« ttc* 1 cTt«f 3 * ^Rtcto* &*tftft 4$ wftt«iift *rcpitTO *itTO/ to i 
*< fotcs* *tfaRR *ito* *fi> f*w-*t*ft *cto—( 1 ) tow *t*ft, 
(2) tot 9 ! *t*fa 1 


fcswt*t *i^R—4^ R^* fljttfl* $RRiro *ra *ifaiti 

«w^pw («jfaw *1 *rt**t*'® ) fcnftftro 200*0-4 4*fi> <>'§«* 

*W to 1000 CTO 2000 *t3?tc*f TO^I **1 *5 1 «rtot* 5W*1 
to «t* 15% cto 25%^Rto *ifato *rto w 1 4 % *tfafwvfe*t- 
^ stw arftf* **t 3 * 4**s **TO* *rRto TOC* tfnt# *HTO **1 
5* | 4**1* TO * 5tw* «fTO 4^ w C*C^ *lfafro* 5lRtR< 

RR* «!TO ^*1 ** • 

R*fW 4^ «w ^t»f *rt^5t* 

TO 5 ! 1 <*fr *!t*lt**l *t^tt*t 4^1^ TO*^IWR»! ^5^*(C*5H 
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60 1 CW 70*-^ ^faf*W <JltW 

TO ^*1 gg I *faf$ro «f4r* *tf»lf*tiF«r W *K* 

%rfi mfo* i *tsifere fftvi i 

*rffifa?w faw m\ *m* i *ra 

*3l$<5 <4<K WW WTOl =11 <ft?^ TO 4$ *T^0W fTO*t« 

C&foajtFF* Vfa *TCE4tW4 *tCT 33 I f^U ms W 

*wt< frot** *c*j firor «rofro <m? ?t»it?fi? wtf *M*1* fafr- 
C< Jt«»I hsfl TO «4& W?5« 33 I *lfaf<IFffl 4$<af*T 4H 3t*t3 4fa* 

c«t& atf* 33 sii i 

Ifonptf* <?ifc 


G5CT ST«f 

43ftt*rt cto <$*(3 fVs?^F fsrw «rti 1500 
fTOtfifchr qwft wnr 4 «jiWW 
^t<stfa* *ifilCTcn *nt 3 tift»i i w ctoY c«r«ri tf*— 



■ittorlftw* cstoc* ft* fsifrl wtwtfft 4lw »r*4C3* to 
*5 tpi *twi fagffa nn to cw«ri 3fir, Tt^ti 
CTOTO* C^tlttM WfiWtpft c*r 55 ti *?rct3 *m *ifW* 
toc* i ^cn «rtfa™ wwfa "puff's •tilTOi 
cto sfa-fiwtfSi to*—« ftY«i •ff^r^Yw cTO- 
toi cstm-^tfri fe^nfe* rari ta 

ntt* i 



*itOTl%5t* *r!to 

roWt** ^«d c* c**rc ♦Itwft, ^5i wcsi 

to 61& «i* c?€^i w \11 fes* c?qt* w CTtfe w 6 ftftfc i tow *wr 
sqtfl fcKW *K«(n 6, 5, 4, 3, 2,1 ^1 0 m, *t* *rn?f 5 fal Wlapw t5 
C4%. CT%, C^, ^ W *1 Ip ** *, *WtCT q®TF5 C*tt*T c*f 

wnarc* t5 wt¥, &r»rto, «ji^ 5t*it*. ^i-cqtn <4*i> ctw, 

cqt*1 *1 <p CTt^l I 

l. *fi* #t*i wife* rct* «r*p* ?pfw j 



t 

s 


Z> 


-- 

*r 

V 


£ 


? 




2. sfis *$\m c*t^*Kni c*hi w r 


s 



3. fi*itw «rmi cnw «, mwn *to *ttf? 1,50,000 l*\ 
i *f? «ifo n\v\ 3,000 *pCTi $®i *rc<? to ^ irtrt*, ow 
5*1 my ** to *ncw wfa qtt* ? 

4. l cw 5 TO CTOI1 ifaqjfa* HW <?ft t 
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*ttW*Wf *tlW 


57 



5. icw9*rfw wxv 4* sfaa j& \s&$ cnt»i itn iw 

* wtw irt« n\us c«r cm *m*ra foifc vm «re«f*ra c<w*»i 15 n \ 

(^TlfaT *Wt«lfa toi ot ci CTft fro iwfc M I ) 



6. 8-C* 8 Til nntfl TW 1,000 *ft*H C«tf8 *tftl ? , 

(59^*s *$vz i) 

m\m www « mro t?* 


* »itti «w mm * rffiT, 9 




*rat*F-wft«i »tf%* 

•fTOUfaF **tfe <11 *8'9l9f9 9tc9$ 9j*5n® ?* *?i—3^ , srtc<»?r 99jt«i 
9toc9'e vo* i>f95i 9^9 9599 ^f i f^H steft* ifcr i§«9fc c*t^ «5r*jT5ft c* *tf%* 
TO 9tfE9, 49 f«E9t3tIt9 •HTOtffa 9ft 9*E9 I 9ETOt9 9t*1 
9t®? 9<r$ 9^ *99 fc®9* 9tc*i 4* 9^9 TOtf * 9I9191 91*91*1^9 *if%s 

<&$tf9® S9t* *t* *91? ^fcsrc* ftc* 9*91 , ctoi* «r&m* c* «jw 4®f?9 fs*r, 

^1 9E9E5 I 49t* 99t9E99 49 999MI—C«fe'e-C9ftlf TOES I 4^ C9f$<J 

“Rrfo «r*f wfarc^i—<<n*9tif99 *rf%*<T 9E* i 

re«ffo9 wf C9E9 c^wfea *fti fifafro 53 1 

^395 TOtroft c^erfos 1 <9*ft fess? *twtE<9 §*1* cutfm fafro 
9*E9 ®t« *#9 resrfog n^tcsf *ff9*r^ to 9tc9 1 49if9? 9t9 C®»fSRJ 

*iftE9tc^t 9 t 1 15 9tE9* 9c* *1^1 c*t*t 9E* 4E?« at99*«i 9*1 

TO 9tE9, CTO—^tmtf®^—C99^Rr 9tnrtfesi-131 ; C9t9l^-C9t9t^-60 
<£}^fe «lftC9tE^t9 9*1 TOES I 4* 9C9 «rrat*R *fT?9f fl| f*9 gift* I 4* 9E9J 
11Wflf49 ftt*9tvl *tC9 I 9E9 b»f* 5*—(1) fct « 9f^, *t% 49°v 

(2) I ^ 5^9 9t9»t^ Ifec«f9*t9 9 C9tf«*t9 I 

4^ 9tC*f* 4 9 ft 93 999T| 51511 lift <Sft l«t9**l I 4* C«^fSF5t« TOJ« 
«9fc>99 i to 4* st*i srft* nt* tef*. *ir&9 bsf** 9t« ses* 9e®i 
99srt* 9*it9t9 toes i ww»utc^ *tt*9t'lf99 *ffa* 979TO 9^9 toes «ifo 
99*1 ^ftC9tEfct*t I 

9*l-9l*9T9l, ^I9*ttf9 49’ 9t99tTO «fg* ■rf*F* «JC5t«r=T I TO- 

9Uf*9 "ife* 9J95t* lf9 *ttEBgl <9* «T9tff »tfe* 99*ftC9 91 4<R 
3% 9C»I«, 9C*9 ^TO 91 15% 5E* *E«T fTOlTOHII 9E*^ I ^It*sit e tf99 
TO9t':9T 'Avfc ^®T9t^ «l?f^1 9*E9 Stai ti)9*l5 TOt^t f^E* I 

C99fa:* WEHf5«ltCS* >lt5lE^T «(5t9l-t9tJ1 5®TE5l f^E^* 9t*11^ *Tt«fa ^E* <GK 
C^i 9t=l *1te^1 9TE9 I 5*f9* 3J9 9t9tE*5 «H9 ^*^1*1^9 ^t*^* 

^tSlE^T 9jlf»19t5 «ltE»l1“’lt^t- 9 rt* p t «9f9 W 919 ®9E* TOt*l SE* I 

ftiwf^itEst 9E9 *mRt e if*9 Hf%* 9*iwf? c*e^ ^ 9 ® m 

^9f* 9*1 999 1 Ut9l^C** 9tE9, 9^9 C99^ *t^* *lt9 % ^f* 

9*E9, ^^9tE9 9^* ^^(99 9)99 ^f*9tE% W 9^tf? *&C9 *tt*9ttf99 
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"rfe* TOt* to «itc* i 'tfci qart(?« m w <m ?• s*iw 
*rtw, «i fafcsa urn toito 1 

«itw¥t®T fftww *ifc* fefrai, $*t^ to *JtTO, ^Ffcfc* 

¥*»r cto c*vs W\ tuftw *rotfr toto TOTOfa? nfara tjft «twt«R i 
arsawij **i on; c*fc to «t^fe ^tw TOTOfa* 

*fR** toto *wi i to to« m \ 

f&f%*TO 5J^ CS«ff$3 «lt$CTOfct*f I C*K wt*, 

TOfa Rtos fi>$TO *tffat?, c*&i ^iwt^-131 <®t®T 

to i &T^?t9 § r ^TO-90, ?iww cTOt^-60 «ito to i **p*t*r 
«it^cTOfcft*ra TOtwr w* TOi ¥f*iTO fcTO ¥si to i ctos 

«rfa*tc?r §f%TO *rfetTO&W *tWft to *it* i fafewfari, 
^33 , cto, stow* to^to Ttw ^tro to to w i 

TOTOfa* -ifa* *Kaj*i« «nfci 1948 TOtwi cTO>tto 
tocs i *tfos to« TOTOfa? *ife if«* i 1955 to*t cTOto* Sw:« 
TOTOfa? lit ^rfro to« i 4* ^t% w ^wot* 

cTO tos> «it« i ffatro •CTTTOftfc cMfwtt vu* i TOtcw 

cto w *ttfror to, TO'its M** to to i 

«tf fefl ?JtC®T «tt$ ^ ^ TOTOf<¥ *lf^£¥ ¥to *t 1TO 

first* «(W **iiti *nf<« to—'® tre c*to TO* c*$ i 

*wi ¥* 


^3 

( *ttWf 3 tat* *t#t*1 ) 

1. *T 

[ ^ra^rfa ^stfrol wt, ¥t? *K^t5 2i? 'bi^w (<r, »t), 

I ¥ $-4* Jlt«fJ 4f5 ¥ ?-4? *fC«JJ 6f5 *1*^11 

2, 4 ¥ 61 *t^ 8t8 "t ^tC^ I ] 

2. 299 

[ 5 CTO TO f?¥ fTO *r? n? *K«fJt9fa 91¥T¥TOC^t¥1 ¥tl CT. V\W1 
^^JtC¥ 2 fro tM ¥W ^1 CTO ’Ktaro 1 fTOtt ^1 CTOT ¥^C¥ TOf *(^Jtl5 *ft«H 



60 HtHl« ftwfa 1251M, ll TOfl 

Itlf •, 5x2-l-9, 9x2 + 1-19, 19x2-1-37, 37x2+1-75, 75x2-1-1491 
IWTtfS TO 149 x 2+1—2991 «ltTO TOTtfe 299, 'TO 4TO V*fl. 
1 WJ1 m 597 - 299 x 2 -1 ] 

3. 4 TO* 2 TO 

[ wl TO, 4<R 4i|5 TO j>i nsfttlt I until *9 £l«fl TOTO® 1?W11 
*r$TO! ftitiTOtft ci*fl «TtCl TO CTO TO1* 4$ 1TO MK m 
ctof i«TO 51 ito. ^tcw* wrj 1,50,000 w to 4 $1 cto^ «rfa TOi 3,000 gi 
TO in, ^14^ 1,50.000 1TO 1H itTO 50 lt»f 4 ifi 2 TO1 ^5*t< $l|5 
<& m TOtl TO W I 1 CTO cTOl Itt* Cl, 41 Ilfs gi TO 4 w 2 TO ltTO« 
TOtW ltd I ] 

4. 4 TO ift l 

[ l to to 5 ncn 4n 2 to to 3 wn $ fa i ci citi ffa* TOifew 
1^0* cTOtci 4n It?1 fafTOti itcil « itcil foesfiti it*n i«ci fasfafB 
TOii iti 13 

5. 



[ 5-ci citarw nfitos cTO 1,2, 3 * 4-ci IlfcTO §, 8, 7 « 6-4fl to 

*itr» to i frwtm ftitti 4i}5 utTO ^to ctoi to 13 
6. 888+88+8+8+8 



(*fot \S 

1. s fc. 49. ft. 49’ «Uk9tft9t9 fa ? 

*^9^ C9t5, wtt^f?, 

«f*^ 2.: fe9tt2Mfa9 ’it'itw. fa bsfa 49% f5:9ittfff99 

*Htw fa 5tw wftit ? 

"twsrofa 9Wg^, 

^^9 1. : •rfecStfafttfiR, ft. 49 . ft, 49^ *>titC9tf99t9 fa 3 ?^—■<*& 
fa»ft$ 5C*5 far5t95 *t9t< I 

•itl^ 'e *rtafa$ffa «utPrc$?i fsj*tc99 9:5 fafet* 

^tSt'antfa £$fa I 9t$d|tfjr9rf99 t5 *I5Wl fa’q'tf* 1 ® 59 i 499 fa, 
fofa 59t9 999 C9 5jft 59, ^ faFTFtfifa 5«9t9 *IP5 9C9§ I 

9®^5t9 9C^ 4lft «W« 9F91 5C9 9tC5 I 'qfa 95tSf 59 9C®1 4C5 

^Jtf*IC5tC99 9£5 f9f*(C9 9t91 59—91 *5W faTFtfa'® 59 91 I fa*S9i 9tttSl- 
f99tf<9 C9C$ 5C»I 4$ f92fC«l <159 9t®t9 «tC9t9 9*91 59, «UtPi:^t9 

9t*9t^'5 5TC 9t9 49\ f9S»9i 9Tfc|tf?f9tf99 <1:® 9TC5 I ^127 

facWC** W ftfat9 91^CJ|tf3t9tf59 9I9$® 5C9 9tt5 I 

9t9tW: ^t9^t^5*l9 *1?t:<9 *IW 91^5 ^Ttf9C'59 faf3F9t9 ft. 49. ft. 
91 591 59 I 49 fCTtW WWS\ %9^ C9 s fr I JC5i 4$ 

faHPt95 *tfa9t:9 9T9$5 59 l 

999 WC*I fH*f*9F < ®lJtf9t®9 ^9^99 913P «UtC9t^9t9 f9fap9t9 
^ItWtf99t9 fa5C9& tefa 59 I 'W® 9^5 ^JtC9tft9t9 

99 I 4$ mV C9t9l-5Sf9 b®f99 5t£Sp 4^ favf** 9J95t9 591 59 I 

2. : C9T51, C3ttf99 49< Cattcfct’tS’Fl^fol—4^ fa^ft Wfa 5^ 

r5C9t:srtf9C99 frlttH ; V<\\ fawlcatfa 505 45 ft fa*t Wflfol I 
%9tCJTtf9W5—f59 49 ^ Ctftfa—1£& $ <5R*f «(t« I % «RW9 *tfwt9 99* 
^9 I f59 5CT5 45^1 9t<39 C*fN—49 «&! 9S*t5 9It®l C99t9 I *(t5 5?RCt9 
CJItfe 'aft:* 5^ 9W»I—9tC99 5WJ «ftT5 95 99C99 «mf9:9l- 

^)tf9^5 I 



62 •fa* fait* C 25i m nwi 

fcfira «r*t* ftfatartffora nsfa c*t«—w fa, 
c?cs fife* «rro fawtartfaw ^fa% m i 

wt®Tc*w «ifac*fac* arcs* c^tcn w atntfaR- 
W W*fa TO i£l^ (TO* ®t<Sft5fa% ^Pt^T n’SfS to 

nt«tw c*r* cm c** nm*j to - } Mk fcmtfa 
•tfowi to i 


CW* 


* ^f3>|6§& wi* c*f®*-fwfww ^Jt* ^Cnwiffi 5 * ; fisfa TO^r, wfa*t®|-9 


tfTPwwtr 


’facTO* ^ c&n 
fafifc 8fi?-Rat^t ®$* ) cn* 

n® 3ic"f 'srntfc ’7i *r*Mt¥*pw wto 5 ? i 
^*tC»I St* **n TO 85 to 

*1% f®fi St* *!?1 IN®} TO$® 4Wt*- 
cnne* c*fa cwro i cn* mf® fr:n*tn i 
*t^1 COfTO f*^* "T*C* 1887 ntw 
*8l cnw* *rai 1911 TOnf®frwfaft®i 
fiwfawfaei* fi. <4n-fn. n^tTO »i>rsiri:=T 
^'aH wn «<*< <**. <nn-fn *n?t® w® 
TOtf irtfhwr to to to 
fawtn tfro cTOTO to* <w St*^ 
cstvrtt ©for-faattn nc^^ni sjw 
TOt* wnfH&iar* new f*fi TO 12 to 
%*h «w St* new Ifcutn, 
TO*f*wi * wtnfa nfro*! tow i 

1924 wttn *^r* w n^c=nr *m*i 
cntntllfa wtw cto ntTOJ fin 
f®fi wwtwte** c^tnnt^i cto ®fatf3*i 
wtfre® ftrwwtww wwrrnt* *rf®ii we« 


*?R « Sfitr cTO** 'ww^ to- 

'®f*|f (Protoplasmic colloids) c^f® 4ffs 

n^c# ’tcnwni tow i St* TO’tffa* 
wntwn ®t*®R wfi wewwfl nfiro* 
jS TO$1 to i Wwrt* wtfcwaj *&- 
ntf*® w«*t* ®^* c*r 1936 JTfcsi St* 

«fCT*TWtw «rtn- 

«t^t* wt^twfi® wc*^ i ne^* s rt’ttc** 
wtw nf«5t«itn* w& 1959 wten 

<<t5cw frs*®rc»r“f n*wfc*s ^te® ^cn 
ewi w* i cn^ ^wtf^r ^ wn**fi- 

«ttc** «ih®fiw *KiTO*r wt*r w« cncw^ i 
ncnwwt’ftw <*w» ®tac®3 ffi ’tt’Wt’ft*- 
«fi* a?c«rr «<^!8 fifnfe tN «rf*wt* wc?c? i 
1948 wtw A wn*itwt* tfzA 
enrn nw* ^t* *rw w i ^tntew^ ^8 
«rwt=r «ttw—^*tw « w* S^*it?e^* fcaf®e® 
A wn*i«tcn fief* «rwwt=r i 
V. L-8 «ftn *l*\ V. L-404 wt** <t|* 
to Sirfi® ** i «*wtc*t cn nw* 



1972 ] 




63 


f*fltW TOCI, ¥ti 

*«R ciy frot*rt«[ *tf¥ *c® cw CTO l 
fcft* * fiftfc toIf™ mw 

1957 ®^? ?*& c>ito € *nr?«* aratswti 

¥*1 y | 1962 >TtCi foft 



®fo C 5 !*! 


(Watumull) •it'® ¥1*3 I 197L 

srtwi ittf ntc^r fc®? «tc«rc-ta ffi- 
filfaWi cTO sratavf f®. aw-fa 
f®af! Vr® ¥W i 

®Sjn CifTOti ftfei itwwttfli W 
«g? ¥TOi «tiW fa"!i ®ifar®1 
TO** I fa« 1965 9itC*n« 
®tit*¥I C?t"f itii*t®ta TO? §«? 
itifw fiwtif TOiitttH i $wv wt^li 
toi, cwtiti, y, *fc, ftH *t^« if *rt¥- 
^ *fr* «rw <1 ncwNtfl «rPii i ®$? 
^ m ®lcwi «tcitw^v nutiitt «K$i 


TOR1 Giant Star grass, Love Grass 
Kudzu-i TOtW^hTOI foft *fifati 

ftn «Rti to* i nwitntw *m 

¥Mf»T. C?fi <«iS *titl¥i TOi 

TOt*$tf®1 «rwt^» TO*I I TOVN- 

*ft« wti <fl*f8 fiftl *mti 

TO5 \njit* wftfi (Edible 

mushroom) 5ti ¥?if* if* I 

®^? c** «tf*i¥i wtroi fftftin* 

fenwfcl fe«R I f*fi twtWi Physiologi¬ 
cal Society of Great Britain <sw iff*? 
3»itC§« Botanical Society of America-? 
*[W* %»H «W TO^rf«¥ fci«tf*¥ 
torct ciWTOr ^ca=r i cfi-fimn y 
ftp* ffot* *rfi¥ti $ti cw-'h'ie ct 8 ! 
TOiTI-iRW fi i 

it** ®%? ?^t W f««rc ftifft», 

n«t*f¥t?l 'e *®¥i i Mil TOftoriti 
f®f=? «ww v* fro 3 ? i 

f%3|5S| d). anrtist^ 

*rtiit*tft¥ if* ¥frl* '•Wti^tlifl- 
¥tn TOVT1 *i*ti CiltWTt® PPrfc f?wt^t 
®^? fro* *nt«tl 30t«r fepiii cstw 
ftitTO® »[i¥ti\ C¥t'BWi 

*fJtC*1l*f *fitflt¥i|¥si ¥HCf¥ I • flfl¥tW 

#ti ?Cifi¥ it® 52 | 

®t? fiaFi *ftit*lt*l ’Tit’Btl 1919 ®tWi 

12 I ®ntl to¥i f»Pt ¥rtiiwi- 

iftii , »¥it^ ¥WW f 5 l¥ , l <ar?C t li *fi 
C¥fiJ®i ®f¥I ¥^r® ftTOI® ¥CW I 
ftn® i f®fi 

®tiw TO iltWtCTtni W«t*i 

laltUW >iftK¥[ n«®tw fstfiiit® 

=rt® fi. f«. itTOi ®ftiitli 
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*W9 (1940~’45) i 

1946 »itw ©to ^rstsft to»irtt« 9t9 

««< Cfft_tW fltCffa 1 ! C«19W&ifr© 

ft&ftot* faff* ®r p itf ftfsm to9I 

<44t9 CTO$ faft f'T-^F. f®. ffesrt* to 

*»9 i 

1948 >itw ^tt99t9tor fVftrfrta 
C99tifc-ft ft*f9t9ft ©to *nrt©tl 
X9 TO *Kfstfc fiw I 1958 « 1961 Sftw 

fofa 9Jt»ltg!*!$»l «T9 cfc*CTt»lfto 

ftfcfinifa ntci^f c»i4t?ri>ifa f©ft?to ftw9 i 
1953 9ttf 1955 9tc*I CTf%Wtii 1956 
TO«l tTOtC9, 1957 aftw 1959 

*rtw TOtJ, 1960 *rlx»i ftofitra 
1961 ftw wt*itC9 ^fts 
TOTO f®ft 9jfV5f<8®fC9 f£99 

Wtfir toftfro to 9 i 

999fTO9 TO9*ri TO1 

ft*f9ft ®to »fftoftC4 *Kf*& 

fTO9 49^ 1947 TO CTO 1955 TO *|ff 
4* TOft *rt<f"r? ws* «tto 
fcft ©tro* TOtfftf fttrmr toftTOw 
ftlTOtH »lfiFf f««H «49^ 1956 >itOT 
TOtl9 tofltff *R1*1W Sffoftft- 

TO9 TO9 I foft 1965 TO 


fTOt* [ 251 9f, 1*1 wi 

•iff Ifflt9 tofcfefck «f9 9TtC9TOlto 

%19 I 

©tontfft ft** «9fti iftfftsti 
TO*tf®f tfeft*£99 fftwrtfa* «ftr fft" 

1C99 VT9 ftt*!9 I faft $ft»9t9 ^TtftU5?9 

^4 itn*r» »r®9 ffftjsjti cmftfB * 
c* ft w frotiftoJti citiftto croi *991 
fitwftft^ ftftrfTti cntit^fa to 
froi i ffft c®r*t« fttTO* ftfto 

&9wtftf fftflJ f mt* to ufafc fro* i 
1962 ltd* Cnt<?t9 fttf TO©9t* 
iTOtlTOft 1C99lfa ?tftT5fa f®ft W 
f C99 49s TOUtlftf iftF ft^ttlf tofttl 

sTON TO9TO wn lifts TO©*li wt’sft 

f ftfi»9 «K9 CWt99Tt4 ftf* *9 I ©t9C®9 
fftfH TO9*ttl ©to 1St*t?C99 *9Tt9 
fwnftll *&1 9Cffe 

C9W f ^itCai^tflX 1 ^ fftf 

JT^ 9 tn cf ar f tnsti #ts fec*f*r i 

1965 sjtif >istsrt *tr«9t*rf99r 

-tff 5 fftfC99 CSlftfltfnw ^9 i 

•rUmtiftf -rfw 919^99 to 

©t9CS9 *lftfS4tCf f^fl 959 

to «ftn ftti 9t9 < 49 ^ «t«fi 

•tftsftftf ^Iffw fftf'Jt facs »rftfai 

f W9 1 


4frf4 9^t^9r-Sl^tfTO5» 

*fiftft9f9t9 «StEt9 V$* f*t-23, «m Tf9f¥ Jffi, #fH9t«»-6 f^T5 JPUft a 49T «fWW 
37/7 (. 4 f9f l c^W1 C99, ▼f»r#t®1 «rsm 9ftr? | 
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SlU 8 


TO f$ ^ 1972 fNjl JR<ff1 


4 (TSWftfT ftftSM 

to* 


ifOTIt» C*«f9V «lt$~ 

c’ftc^tn 5i wtfac** ?j5*ta »itfli «jfa^ 
aw<«ifa i ssftt^i *n?ft1ri *tt?i*iT*rftf 
«ttt* fafftl «it*!tc?5 tIijwmiw <£fa® 
^c«cf i cwfipr faftam nfwft 

m* *r* c«nt* faiTrfart i tfwn 

fcns 45 ^5i*t afoftsi c w fizv 
^t«fj I ftifa fVtJClI W C5 *rt55ttf5* 
C^t»n *t*fft55 &*I5 C¥«\1 *C5ft»f, 5l$C55 
^ns^stfl %*f «tftft5t5C*5 I 

c*t*rfa fwftm w\ fatf® css'sffsw f«ft*i 
W*t5 C5faft5ft^ C*ltW5^ *ft 
*n ft, wmww vcstf i <®ft 
c^»fwr ftft5«i « TtaJ* fc*t* 
«rf^15p?i *wv* 5fti ctfc-f £5®tft:*5i 
’f^ii stfarc ^rfwi cft^ c¥t^wm 


fafts5 srtsrcsa c*ft« ^1, <*ifa 

▼ttw wta ^*i$i c5%, ft wna 
<®t5l *£5, <®t5 51 ft 

$tC*5 nt55Tt* f<55 I 5^5ft «T5« 
4$ 55TI ftg ^t«t5 ONtl C^I *5151 I 
CTOfft* C«tl* C5 ftft«1 

Mt «1 TO5 c*l% *fwfl 4 5Wt5t* 
*ua i 4$ C5^ *iffl5tt«t 

^tift^ *r»il c?of5 «iw *Fft*5 
*rf—455 ft, ^t nt* *rt£5i 

«itift« wU *t«i c?*i*ft55 nfa 

•ifafts ^ ntt* 45* ^T( C*$£*t5«ft5 

*fa>5* ww 5t5ti ^Mfi <rtt¥i orofin 

ftftattS W[ *TC5* «rf5»l *R[5 <551 fi|C« 

* *i?i«f-ftwft f55Jtn, ar^roift 
tyl Wf, C*t5ftft* 
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wh ® fasaf« 


ntta, ala «f#H <(a a\a ftca ®tatrna 
TOtscafc nfcc« ate* i 

c®affea ftf«*l aaic® <qt*ial stat*®: 
f®=*fB fafta ®t*|®l ▼*!, f^| ap®fl 
* ntai afar i c«®fsFJ natctfa. facatTO 

(Disintegration) cq| fen ^apT? arqi nt«?1 
at! i C®$% n»rK ftatf*PS ?ata 

nan ®ttncaF *1 fen ana ▼it? na arsiB 
*i c*tn c*tafi> cafata ®t£*r i S5tc*$ 

^lt 5 l?l afa C®®f3FI fifea*! | (41CT? 5JCW 

*t«l¥l ▼1ft* ®tn ff«1 ??tw? 

«JtW? *ltftwr ®l£c® CTO1 ▼tw I TO 
ntnte *Ttantn®1 <TOnn TOl ®tCWa 
nfe®? fl'st? CTO «▼! nfeal | 

fifei f*n toi fewifen-na fcwin-ceir® i 
«<?1 2 ftfaftBta *S^ ▼ttFS cstfc c®n 
to to care to i ®t$ Ffa^ta fcna 
WT to* fafafaBtcaa ntn)§ 
nWa® ate* I fafei ▼•if? «P®fca fN^i atf 
c®ta *(c® care *itH i 4 ? csta t 
nfe naata ®a®i fafci ▼‘ft? cnt i ®tTO 
cam atc<* ca, *rt*i?l * fafci *nta c^a- 
^f^s* n* nata to nisjcaa ®fe 
aaata ®n®1 4tna y* c^lt cnf i fas 
na^l ntai afaic* fata—4cna cwfe* 
ta$ ca^l i to ^ai$ nigtaa carna na- 
csta ca^ nfe *at® ntta I cwfa ca% 
n*nta sta^l stfro* <$t?a stfe*a «j<»ta 
cntna ®®ito ^ata *f$taai atat* i 
ntai * aK?Pld>a caaTOa ntstcw ntai 
afae* afar fata <roa nfa cat* am 
nt«ai cat® ntta i &fafa® fen ana *ni 
*t®1 fa£§n, n*t»t*tfe* afa w acsn 
afa« atvcaa -tatcaa nr® ▼f®®? i 

ftfwa ■?:*[ ^f^a <ifaata 


fisitS faacaa §*fa f^^a to-( 1) 
citfi® ifea *ifaata, (2) «ifaF citacfa 
▼t? 'fla^ (3) c-rtacaa «tfoai, cac^a 
c^Nta c^aa«fca fafraq *TTO I 

c^®%i fafaatfa ifiw nfaatc’ta ®c« 
faf%a <?▼▼ a?tt® i «am aiar ^ ac®a, 

aj@a (Roentgen 

equivalent physical) ai rep 

ac®a aTta at rem «rata®: 

aja^ta ®ai aia att^F i «ir* 
c®ta® aatr^fa 37x10 10 

facatarraa to ca afaaH fafaaq 

aa, ®i s^cal f*\\ ac®a toI <*aa 
afaata fafaaq, ai at^tfaaf stn « ®trn 
1 aaral^fafeta ai 0'001293 >U(ta at®tnt® 
^iaa«tca ®tafa® ®ca, atrs ▼tafa^s atac® 
caf^ arfawa *rftatl aa 1 e.s.u. i acsa 
c®a»iat* acsja afar ®aa atai a^a caFti 
aia^® ^a i aa a^a faf^acaa c®w ca 
4**fB aia^ta ®ai aa, ®i ar*ii rep (can) i 
ca nfaatq faf^acaa to ^aa ®®a «tfa 
>suta 93 «itf nfaF cntaq ^ca, ®i 
1 can i rem (caa) acni fafaacaa fai 
(Biological) «•▼▼ i 4* awa ntai afara 
c®ta« foa a®a ^na f^FatcaF rem ntai 

«r®tn ®ai aa i 

C'aaifapa faf^aq cn na apf® ®ac® ntc«, 
®tcna aw ^csincatnt toi-U) 
faal, nt^cntSt^^ ▼Jtfnfnai. (Hypoplastic 
anaemia) «f^f® ®a?n, ai CTOa ac^! 

®ai ®ti stn^tat, (2) catn 
«rf®cann ®a®i §tn, (3) , «iatf?® cntntiSa 
c®ca|5^ fitf^fral (Somatic & Geneti< 
effect), (4) nitf»in®t^ fe^nta (Malignam 
tumour), ai ntsTO a^ia fac® cfcn cm 
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(5) lSC^a ¥Jt«lta, (6) sscia 

fcna fa*n sfafoai «r^fa> i na 
mfa 3 rt«f nc* =it« ai>c$ nfca i ^c=r^ 
nca— «=h fa, ti a*a ncas fafaacna fa^n 
«rf«faafa ▼«» sr*tn call prw ntca i 
faahca ca nfaaf*l csaffef f%fVa*| 
cm* jt?*i ¥ai cac® ntca, ®(a ^afti jftai 
¥(hm ca nfat 4 ! fafaac-Ta ¥tn cac*a 
nf® ¥c« ntca, asta 4¥-¥"NM n*¥ fafaa*i 
natc« nc«p faatn* i csafe ftatnsfa 

¥fai=T (Intimation il Commi¬ 
ssion on Radioloigcal Protection) 

faatica wcatnf rewfoa fafaacna nfaati 
fatf i ¥cac*=f i 18 a*caa 

C’tf^t® (Gonads) aj C*C*a 1W 

^rari*i ^5 4a* cetera ci*r 3f&fata my 
tfaicatn; f!f>«c c ra ca ntftw jflai $r*i 
ftl«N ¥Cac*a, ¥1 D-5(N-18) nafaada 
Ifil «t¥N ¥aj ata I utffW D gc»11 rem-4 
fawacaa nc*fs> nfai 4i\ N fwi aaa 
(a^ca) I 

18 aga aacna na atcaa na naa c®¥faa 


fafaataa neat ¥t* ¥ac® *a, ^stcaa cans 
ntftcg staicatm faff ana faafna nfal gwi 

ICOra re ms I <na* nan ntftCg 30 m 
reras n*« faatn*f I «tlt¥l na na 13 
nsrega ^<fr cn ¥ta« 3 rems fafaai 
'nfofa^ nat *ac*i« ^fa^a gca ai i 
13 nntc^a cica 4f nfanta fafaaa cn 
4fa(ca$ fnc® ntca I ®ca 4 f area nn$iJl 
=ii cnaar^ i 18 agcaa ¥n am^a 
my agea 5 rem 4a^ 30 aga aa^cna 
^cy agea 60 rem *i<* fafaacaa farfaa 
nfali 

cstn « av fc«,nfan¥tal $faa it^l 
cncsa «inatna «Kda my fafaacaa nfa- 
*it=r D—5(N-18) «rcn«Pi »[rtt® ca^ gci« 
¥i faamta >Tt*ii 4fWa mi =ti I fcfafa® 
^faana it^l c=fc^a mw\w «rcia my ca 
^r®fa^nfaah faPpai-faatnca 
®1 ?:»ii ^(® « ntcaa my »tt¥ 1*5 
rem 4ft?i 'si’t-ta my *rcrfts 
ncaf 0’6 rem i faf®a nfaat*! fiffacn ¥«l 
aliw ¥tfai¥ta ca«a1 i 


faf^ana atan 

a^taj ¥*f 

(acaw) 

03 

2'5 

facia c¥tn ^a ai l 

25-50 

ac«» fV| ifaa^H Ilea, w.i «i atat^¥ 

50-1UU 

fag =19 l 

■*f«¥t«¥ i a^c^tcaa ifaa^a gi i mi 

' 100-200 

Jitgac^ ¥ca m i 

^pfa^a i =ii5{9C¥ mi fac® ntca i 

400 

iss^ai 10 aicia nf« aata i^(a=f ntef 1 

aaaai 50 mu I 

600 

75 

*» 1 J If )» 

800 

„ 90 „ „ 

1000 

95 

*| J ' J U II 
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®tfefta—nftta cwfoa fafaatna 
«tatft« f»i ?a aai <(a nav aa ast «rta 
<aawa am cat® ntca l *tai fafVac«t« 
?w cataa ca atatafaf nfia^a ad?, 
®tlf fira 'jaata ft®tfa® «iaata fafata 
fata *tai w aai fefrrfaa fa-6 
at nt$at$®f%a ft$c^tC3Ftat$® ®rtaf»r 
*ta caV%l, ni~afa ®ra, ftfctffaai, 
®taati?t$fB*r ®t^f® catn fcnna fat fa l 
fefctfta fa-12 ai ’itetiftatwfaa® 
c^atfea *f®a faf «tf®f ta fat® ntta i 

faatfn (Transfusion 
therapy) C®*%1 «T3f®ta ftffMta 
wta;i ma atfltax mratfies mat a& 
cfta^fatf c?f catf cas fta ca®ai 
Wfai 4-®t$faat$n-5atnftfa»itat$®- 
ma a® atnt¥tatat$® catena ff® fa 
f aata npw attn i 

c®*f8F* *rt$cnttfctn frfaatn-137 mat 
134 cftf fa*f® faff an cftfa cn^tf 'site an 
ftai *w c*f^la ntnj «ar»n ®ta, ami 
«f f« fcnntf cam ata i fcnftfc®' fafaatna 
ft*i fafcftn canton* *T#ti fa i m$ *ra 
catena «rf®fttaa mv $cnttfn?ffarc *nfc- 
c$i?, «ntfal?ifr wfamSfaf *utfwf 
cawrtntcnfc Gifts am® fa i 


$tia«ft 4ataat¥J “Prevention is 
better than cure” C®®f%a faffansft® 

cata mat ®ta sfa&fttaa cf t®* «rcat«n i 
®t$ fafaatna aw catn fata *ra ®ta 
faatntna aiaai fai ft$t* «rta« ca$i 
'Srfa) ca*i an awl fafnatna «tf®tanf 
njaai I fafaacna nfantn, ®ta apfas fanta 
n*a®i «?f®a fcna falk area «ff«tnnf 
aiaa t® ftf®a fa i *tt$caftfctn cntf can f#t 
fta cntf ftw fat® fafaan njnrapnf®® 

a’fajl (Inverse square law) cam Mtf 

®ta < 2 trnnj ata ata mat aw faffatna 
n*f® fa*ta apa®t« ifn nta i i* cat* 
ftnai faata «PC^ fafaafai® fanSl (Remote 
control tongs), ^$s?ta (Tweezers), nffat 
ft® (Mechanical hands), fifaafa® 

fncnfcta «p?f® am ntftai c^«ai fa i 
mft'sl a^tai ® nt^a ajafta **i 
<rcatsf^i faf^ataa nfaata faatna s?la1 
^f®^a ate® ai area, ca$t« ^a w na 5 ! 

atnt® fcai «tia c®affg:a «n$wtc$fn 
fata arat ¥fw fata?, ^f^tra ^fa® 
atcaf attar ®ttaa ^tu nata fatwi 
mat efta® afa cata faw^ ^n- 
ajaai «{a»iaa f ai l 



C^tnifanW 'S ta®lfan fasft 

famfeta ijpnfaifaTttl* 


nearness 9159 <w s^nfa ^cns 
'sinW^ nifarew facin^m n*itfa^ *« 
499 $tns «I9trH »ffW faewtrn 
«ltC»lt5^1 *Zl y C^fa «^C39 '«int»'te 
njfe m usin^sns ^lf* nncnia ®tsi 

^tintwi *C9 91 $W9 3f9in«9tf9*t 

fe^tn^ *n i '©fa^ac* nnttf«r:9 cntsms 
3?csr aitnsi cw slfaTn *tc»i9 fsfnl 

<] fawt^wi nfa 91 w 9*9 *af®» faw 
fetns *tt«r9 wn n«l«tC9 ftcnwi *fs, 

ft* c®nfa n^nfac* nnisfetcs nsrra *tn 

^i)e®9 *Rl9k?9 *Va ^ttnfBSfl « 

nnWenn* w*u I 

«rt 9 cntii-ats-i’ 959 *rttn cn fsaafa 5 ! 
fastfe fowtfa* farm ^cnftenn.fctw 
n*n® nifa* wi^ fe^nm *scn 
’jfoifa fiwR-arnn 1973 ntOTf 19t*r 
cn^its) I <t fasifafa *tn c*tntfa*tn 

( Copernicus ) I fofa C^t^TtX'Qfl 'sjfwTl 

fatnn, 3ftt« WS1 «ft^t=T, f*$ $t9 ft*1- 
nHts fens «ifa*tvt «t®t9fcfa fan Ifelnfa i 
sfctntc® fafa ctifjtfefqsn, ^fan, ftf*«sni- 
fawfa « tf^ir-itcar «r«n«5< *nn i $ts 
«rnt=r cnni fan fan $19 
mtnfir nt9 c^jtfeffa i 

c*tntfa*ten9 ^tcns *ni nnsts «ittn 
4*16 <gfa*ts nwm i <tfe 2 ? -pawr 
fanjfa tfW csitfaft^ nrcnnfain si fcnfa 

(Ptolemy) aaf^n « <n*tfa9 enters fan 
nfai *sra fin cn arTtfap&tijnfa vzy* 


*19951911 *£ 9 *, <at£® *6191 *91 *C 9 fan «. 
’jfnsf ns c®Jtfom nffentns c*tar fa-s* 

<4H S8t£* V$ ^St*T9 lei nfsaiMH *9£* 
49\ 9*n, 99"nf5 «^f® <Sf? ^ C9 ^t*t9 

n:n n^^c* «J«ff**i *9ca—afa 99, 

St9l MtCT9 **11*9 nfafat9 «lT9T9 C*l6 

c*tfc ^t*t9 ncn nr* nn* 1 anvfl 

51t9 nn c*W «Tt9* ^rcni ( Loops ) 
«frt5 C9«91 ^r*t9 nn ( Epicycles ) I 

<#[* ftwttn afjrfnffe cntsf^n nc^iw 
^t*, *tl cwifs^*i?cf9 «ft*T-rfn?t9 nfm 
*9^ fnn fecnfn *n9« nnt^atf?* 
*t9*i cnfncs sitnii *9nt9 csfei *cs? fa 1 
c*=r 5T9«fn 9*n nt* cnc^ cnc r i> 
^cn «its ^st*t9 ncn c*9 
cntn, «i njt^ji *9919 c*t=r« wfsf 
cstn *n^ fa—.nc^j ^f* amfafafacns 
eaten 4*16 *fJfftfa* n^l; 
^^49 c*itfat*9i c«1 ii^ifa*«rn^ 

^t*t« nen \«n 1 nfa« ^t^jr «t* 

^Jtfafafs^ «ltcnuntfa9tn (Apollonius) 
fen^«, nst^, (Ellipse, Hyperbola, 

Parabola) «r^fa SfJtfafo* n^t9 'aff^S» 

infants *C9facnn, 17 n^* nn^ 

*tc9t9 nen ^9 fa cn, df^-fenirc^9 *nm 
fenf3t*t9« ^C*® ntC9— *t9«| ^C^99 nfaw 

nst^ fan 1 

feenfas ^n feenpafan 4*f& ^ 

* 1%nt6c*ife 4(9 fa^nnfal6*i ^ntt. 16. 

n^n? 1 



7o 

*Jtf»if®A fesif^art’T vfc aai, *1 to 
ft«j\ * ft«itAfnj'ettA cwJttosfAA 
SAtwAiti A<Al « to* Ail AtA I ®tt?i 
iifrtfri nwttfstf^A *jt*Jl to fccAfa 
nNi Artrt ft i fvs ®rjtf*(f®A 

wtfafivi arfBA Tsar Atift?n 

ca, *rtA vi^Artl p * ^faAtotAs 
fifra Ato-t st^i ca$ *<*1 A^f *c®i =n i 
«if® srtsta AtA caca$ aft a ftart-ArtrAii 
to 5 ! VAC'S ACAA CA, ^Af® (Nature) 

w ms Sca^a ®ff§*i to* 

'fiv aa faAttAA *rtf*A caai 
to i fecvfa itf% cacaa *i, to aaca 
C^tAtCA*—VrtfA M=N AA* A* CWtfilftf 

nfstoi a$* to* to® *t«v. 'sa* 
?*|SA®tA f* ^tC 5 ! Art I Atcftv, StAfai 
cvjtfofW* ^n* to* At«$ ^tiArt 
totoi a? a®a At* 'arc*!* Arti «KArtrt1i 
^i^ftfsv to* c*tofe wrt«Fwte* 
A^A At*W I 

«rti Art* ivca Ato ^toteni <11* 
nton c-n^A ^a^a tottoAisfAA 

A<*CA &CAf*ltA AAttf®ftA ffe=*C*lH **<■ 
16 *f®A fctAfAA C3FTtf®tot$$ 

i^tAA, Arts ®1 a 'Aft A caca! 
CArt'S CAt** Af<3®*rtA *ff*fi1i tol>A®ti 
foltACA AW Ait® Ati$ ACi%AA I 
16 A®CAA CAt^f* ftfCAf; CVtmfiAlA 
<SJ5®A AtifttAA CA, StAfai ft® 

AAA'S AAA V fi®AJ?t 3?f®i At^A 

Ast* *<*1 ac^ ntti ai i f®f* sacaa 
CA. ato^i AtAI AAA Afofif* *<A1 
Ait'S to fcwfA CA A^AJA *NW « ^fr- 
Al$C*tAA totA A# AtiflCAA, 'Si 4At* 
'VAt^'ffA I CAtAtftAttAA A* fctAP*' STAl 


toft t 25 a aA, 2A AWl 

fctAfai VJtftfSA ftoi 4AA AA&1 AAA Ail, 
AtC« atpfai fif«A AfafafACA AV&1 
AS* AA AWA ^CSi AftttAJ AJtAJI 
Ail AfA I JCSA A^*J1 A Alt'S AtA ASAI 
Ail AiAti CA, ^ fiCAi CAtST fA"6A 4*^ 

•ffAit wvtar artsfai A'®^ aaPm 

AiCA ^An fACVA "AC 5 ? A[iCS I «S| 'Stf^A 
nfi*toi 4tcitA=r CAtntf^AtA f*c^i ^f i s i - 
CAtA CACA^ V^AA AtifsWA I AStSt^l tiCAj 
4)A *(fAA 4C 5 ? fsfi WtACV niCiA 

CA, fnAtCAtitA, 'Atfi'BtA'A «ft?tA 

«^A nfSCVil 'StAMi'S ^fAA^i AS1A1 
ACAfttWA «SAA fACV CArtF <A ntA 

AfA, 'St 9 Al*lftoH I «SC« CAtntf^AtCAA 
^to AA ' 5 trfi£’i»toi « ^CAA^i 
stvrtAtAt «tt^tA V^CA atbtA ^CAit ^*15 

fA^® VC'JA Af^A CAfACA AltAt® Ail I 
CAfarA 'SC'y C^totA ^CV CAtAtfAAtACA 
=JSA ^tCAl A^CAAl 4AA ®CAJA 

®AS rt®A A At® ^A f=f, *3t^A A^tAA-A « 
®tAJA f®f®t®| fA AtA ®tfyA «f{BA®1 
AStCAl ArA, CA&ft f^A CAtntfAAttAA 
fSSI ! 'DAIjI ^S®®i ^ASitfAA ®l^ 
C*fhj1C3 CACA A^tif^A ^fAAl CA A® 
A®, ®tA 4f{5 ^ItV CAtAtf^AtCAA ^®A 
I f®fa CAAfCAA CA, A{<CA CACi? 
toA®ttA AtACA (AAs ^fAA^CA SANtA 
AACA, «l?tsr >it^®rAA «I?S AfA-Af'QAl 
AVAA^fA (Epicycles) n|-7i 

f3JAfS ptAtA A^ACAA At^tCAJ CVJtf®'¥;’!A 
AMAfttA 'SICAA AAA « 'SfttAl ^StC* 
A<A1 Ail AtA I 

CAtniftAtA ^CAAlA ®t^A CA A^tA 
AitAA, CA^tV «IAA9 «FJtftf®A AW, 
fsfA'Q AJtAJI AtAA fA—CAA <31?®fA 



1972 ] 'S 

istata *tw catca I nat^tf^a 
gjt*n aTfacna ^llw nsli 

ftiacatsra aca icafm, catmfaatcna 
cbtt’i* ^Itl I ^sca ^fa faia suifafea 
n<Cntaal ^ftaiCOT CafTtfeffotCl faa<a 
lS»n ®1 cnca awfin i $ta «FJtfafsa 
fi>ca« cgj^ «fK»TBi caca fncafin, «t« 
f^fa c^t^tC'S ntac^a, nfn fennfo wot 
ca, at^fn cntca fcn^stnta ncn, facfetn 
33rata ncn aa I $ta a$ra (1543) 
nta ntfnasa nca c^ntfafaa can «ita 
«icai ott toa*! aca =jarc^ ntcaa ca, 
aan ai ^"nf«a a*mca fcn^s ftntca 
ca^cn ciitfsfaa aOi «rfc«i «i:aa n*i 
« ^ li I can •fl?s-§"3t$*$fn aetata 
ai fenptata ncn catca, ^®ta a’lttf *r*rt<- 
atf^a ajta/i can fafcfrn 17 nscaa 
fa^’tatcf' i 

catntfnatn $ta ^?n <sr$a al (Da 

Revolutionibus Orbium CoeKstium 

c^jtf^acaa nfaani faaca) cntnca 
aca cncna ca, hwtfna n^Jca 
nets aai fsfa a^ar aca acaa I fa* 
a fa ^na a|fi> «tafncna <sta nc$, fofn 
ft^ra catn^fc ^tata sfcsr ^faafi a$aj 
acaa ca, ^sa nan, catanaT « 
^faataraa ntfafsa w$ ats. <1 ^ 
nffsa «rtnn n^1 a<ata at^f aca all 
*1 ^itcntcaa «»t«fa faca cnaa f™ 
cntnca ^ w* 5fn fa i fai $ta 
?tc$ ^%s alii> aaa dVita, cntai ata. 
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OTa fefn ^F-iaJta, stfsatn ®rtatata 
fcnta OTa call 1543 ntcn $ta a$Ta 
na cnl -pstata cna n*« catnta ajtnfna 
$fa nOTnrca «rtaFa*l nant* cata* 
aaata cata acaa fa, atai wfaat^n 
nfar®at| jjot a>^l3a ajaitfaf ^ai 
acaficna, fa* cnfBca stafea afOT 
a*fai ftntca flaf« caa fa, lla caaa n« 
n^t#la cata« cara« faf-il antiafav[ « 
nat<-fawr^f atai feai-sfapai anajta 

^faata naai^atac* (Atomism) aja^ta 

acacaa, otf a^ata -bscaa cnt^in^e 
naaila at^a ntars 5fa fa i 

16 nTcaa cnca aaa |ltn*ta fa'sta 
aHfaa ^cai ( Bruno) >«a^ ^fanca njtfnfn« 

catntfa^icna ^ca aar$ 

aanfaaa ^cna, ^aa cacal »<i| 
a^c^tO a^ata^ca aa» aac^s fcm i 
cg»cat *tf-cafara-«c$« ca na<a Catena, 
'sta f«fi fin aHfaa ^featcaa ®na i ^qta, 
njtfnfn^ ca na^a sftatena, «t« f«1% l«- 
alwa 'nat^T n<fca^a i ^a^ n<fcaaa— 
§f5 fsrfaal fin tea naa na? I apeatea 
*tf?ca atai i* (1600) «aaa nrtfnfn'eca 
atataa aai ia (1633) i fa* 17 n^caa 
acail faata-in«N <a| ^^ca aaa aca 
caa ^rca fsf% acul nc^ «ci 

fa^lcaa ^ntiatft cutfifaii I ^rasi 
catata aitafna ^l#ra ^a ^tscni ^caa 
nca, atat ? f« n«cia «f«fatc< ^-cafva 
Wa ^fif^ enn i 



C’ltCTTl-’rcfiPF TOW aft 


*ffa<3nft «•*!& atart^ wfttcaa cnteni 
nt$w wtfwv nnfaatca atn *at^sa i 
4 fftr* «fla ate* ^ ar#lr® *t«n cntn 

—^Wt C*T *1 tt “T a C*t?«R 'T^^ms 

Oil ta TO« ftg* a^Fl *a1 *f8a fWl *11 , 
nafc *t,c? ml to cnn i atnfttai *nf| 
faatmn wtw, ft$ at#U a^ra cftn 
c<ft nt«ai affan m i fiHara acar 
c»Tr«rt%fa to <nfTO cnfai n**^ f«*» 
nafci s'sw* nfaai cn^ i ft$ fa*? c*r^t»i 
ft at^a atfroa, ai fttata—S51 
catarata c*tn fcnta fan m I ^fttna 
'iwa frotfa nlfc* nfaea ft<a *ai 
w fern m i waciw mcna aw afta 
nafata nan ftc^s ftm i fa?i caifa ««i*iJi 
■nar-ca ?cfci ca*ai ^cwi i ftgftn '^rtcn 
<®ta ^:#a <«* li aiar-ca f fa c®tm TOffai i 
cal tfars aj* 4*fS «racaa ?tn 
fan 4ata wfa* faf® cntfa «mf*ca 
▼tfctws f$f «ia| wtanta cn aan 4*ki 
atcna nnrta nt«ata to m fn?®cnffi> 
ca tf^a^ta, cn faaca wta cTO ncTOa 
waatn alcm ai i *| yv aca wtfna 
fata to wfatt'sa «r?3 arfan **[*?<fta 
9 $ja af^« frimfite ftafai i 

fcncaa afeatftftftawR afta ntftcar 
wnata w*a <naf& jfctvi <aaft a* 
*tw wtw aw aft <jf*i-r, sm cnttaarttna 
*«¥ ^»u nfta* to ttfaro i ^nn cam 


at*. aw aft fasten <®nraa *tc* 
ntataT *ara ntca i 

*tfa(Rl 

TOcal farsi «rtw, aw aft ft* 
<asr «a» ^fa-s^Pla faftaa, m ntataa 
«rtcnfa aft ai faftacna aftsifnfa i 
ftl *| ca, ^a ^aw-frm «(< cftfc - 
^cntsa sterna ^aw-^ac^'a ** atafta 
'Bfcna (Haf ^rcna *r® I ^stl afta faraca 
«fca-f ^aata ai atai c^f *aata aca^ nft 5 
wttf i ca na f fa a^—caan *ti, 
-fUcaa af^n ntataa wtOTta «fcac-r atai 
cna, <stat« ai^a afta «fcanncn cata 
^fftaaif aa, acara aft ^tcaa w ^ca 
'orna <jci c^fttcas ntca i 

ai^a afta <^»? *aata ^asi ft^a 
to ^ 5 ta «af-^«^ia ^na i ca acsua 
afta ^ac^a 'frit ca^l, «tcaa atai c«n 
^aata ^a^i va I to am fa nsa ai ^ 
ac«R afti wtatf ca aw afta ^a«r- 
Uii *rcnnw cft^, ^tcaa atai c^«f a^aata 
nsa^i ca^l i TOa a«n fa «raa ac«?a aft i 
c*ta c^ta wnatana#tw nfcata 
o^atai «Ka acaa afta aafta fa, cn cvcaj 
35 ac«a aft c^ta ^tc«r^ wtcn ai i c«a^i 
»ua faniPft wtcfi w^aa cam 

ftwr, wnata mcv ^ « «rmr ^a 
«r^ta afta^ fencatft'®} acacf i vfo ^cat 
fta cncacf wt^ft¥ TOnft^ ncaaftntra i 
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CSfs'Sattf* *fafo 

«mt3 a?r* iz9* afat* * + tw mtitzii 
H C3%3fa1f* *t*fvzv i affeeartf? 
*r«* 3 «f *fa3 *t?tt3T **ftt*t33 *tt*i- 

*t«tf&ar «sr?i i 4^ fi>3 ^<5 *3 3t*3 

3fa*tF53 f*3j 3i *«* *rt*,*i *rit$ i 

t*fal 91% cifs'esttfai vl ?ti*— 
*fSJ 3t*3 «fat* *33t3 *311 

fafa* 3*3 fafef 3*3 ; C333—C*t3 ^8ta\ 
3*3 4^ 3 fat* tfflS'® *33t3 3F3 1 ®! 

ffal f®f*t33 C&t3 C3 S H I 4^ ststifc 
3t*3 3fa 3*t*fc *13*, 3t«T 31 *l£ 

C*3 C3r® *ftC3, fa* ?fa, C*1*1a 3t* 0 
>ft>Tl <fafa C &r *t* C3t$ 3lt3 31 I 

*t* ii9i «faa 3fant3 *r$t*i 

C^3tt3 *1*1* vfe 91 I 

tor ?frra atom 

C*13 f3<3 « ft* *t?fat3 *1t* 1191 
«fa« 3T3*t3 *t3* fa3 C3t*f «* 

*t>rt* i 4f ?fa 4*t<1t3 C333 ^affaw 
3<#t* *tt* 3J3** Ft**, C*3fa 33*|fa 

*33t3 *3t*3 *tt*« 43 -9533 Ft3tf I 
*33t3 *?t*3 *tt* C3 11 C*t* 1191 
3fa 3J3*t3 *31 *131*. *t3 *t3*lSfl *31 
3»ifa i 43 *rtt*t W*3 **C*f 4*fB 

3f3t3 fet*3 *31 *t3t* I 

«533 3t«3 3fa3 3J3F13 11. C3t*l3 * 
C3*tf 3*1 ^rttirats * *rt t* 3t3i*r* *apn 
fe*ft33 *tt* <*331 *ffa3 *t>I3fa3ai * 

Alfa f*Ttfa *«tft* *tt* I 

3t*3 3fa3 11ZVZ1 ****(< $f3*t3 
9*b 9tW—lUWW11 IXtfl * *IJtT** 
«J?fa3 cnti* *tt* i *t*t*i 

^t3 3t3l *TtnfC3 *lfa * 3t"f**t3*l* 


*t^**t*r «(3 cm *Mt3 *t*l **#*H 

«Tt3t*3* C*S|t *t3 C*31 fatltf I f*3t***t3 

wt* 33*13 >i*tt3i C3t*u * finite* 

*rwt«f \19 C33 *31 43*\ C1% *ft* *fl*t3^1 
3*t3 *31 I 4* *tt3 *?3*1t33 911 

* 

fttTpral 3&3t3 *tt3* C3t3l 31 f3t3pt3* 
C3t* 5ft33t3 fWl 3f3 I 

3t8R 3fa 3^^ C*t* 3tfl* 
*tittHtT5 I*i8 31 4}^fa 3t*l* 35t3 

iftl 4l*fa >11*131 *3t* *ttt3 I 

4^ 313*^51 * ^31 fa3t3l *31 

>1*3 *3 I 

*{fmft3 55^13* 3t*3 3fat35 *f3^*1 
*t3 C3^ C3t*3 ff« * *tC?3 ^3fa^J 
^**13 « 'Si f3t«ffa C*1t*3 ^ff* f333t13 
>ItW faftt3 ^3 >l1^* *tf353 f^<t33 *31 
5t»l I ^*1*1*3 *fa 3t*3 3fat35 •T3t*l 
*t3 *t3 33* « -ftJlfi* ^faljtff f3<3 
*31 **3 I C5t*-3t*3l *1^ *5^133 C*1^ 
W C3t* 4t*t*, ^1 3*1 Ft* I 

*Tt3* Wl$ C331 C*t*, CFt3 * C5t3l- 
Ft*l3*t3l3l f3ft*fa3 ^*T3t3 3* <Stt*3 
-|3 5 1C33 C*t*3 *<tn ^f*tl 3tt3| *33* 

31 3*t3 fa\St3 {f*t3 Cn 31331 4l*3tt3 
fat*t C*t* I 4*3 C*t* 31*3 3fa C*^ 
^3tf3^3 3*3 *fat33 *3J«f **f3 fat^S 
*ftt3 I 4$ CF13C* ^tf* C?3t3 C*t3 
C3^l 4*1^1 3t*3 3fa3 *t*tt3T 

*t*13* *tSr 31 5f3^t3 3t* 31 
*tl* C*t3 f3f31 3* *Jf*tC31 *ttl 
f*31, 351 *ft*^ 331 C3t* *1tt3 I 4^ 
*tit3 ** f3*tt»t3 *tCW* 3t*3 3fa «(3| 
**T3* I 

C3*t3 ^U* 3t3J C*t3l *J*tt31 3fat* 
3t*3 3fa3 *1 331 >fa3l C*t3 
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TO'eftTO 


[ 251 art, 2 l 1«Tl 


HU caf*, 31 TO* *1 TOatial cat*1 
afa ?i8a afta i?ftfa, fana yzi caff 
laata if? atai «TO i 

$$ 3C83 aft'G 3f3l *tlSF 3J3** *a I 
ata*ai fiai«*l wrfBT, 31 «rfi*—*i aal 

at» 3183 afta TOtiar I «ft£t3 ftfJjaita 

TO * *n*t*3 fisffsita 

TOa toh tot iK*j at*ta i*i*t 
*1 ai 8 a afti* if si i 

3t *3 Ftift lt*3, 'TO* * 3** 

Cfai c&3i ata ar83 afta atatcar i farsi^a 
TO a^ra TOt« itfaara *a1 iti 
318* afta *t*tiaT I 

a** « TO*s TO^ta TO^to catari 
ata ai83 afta TOtw ’TO a*i®^ i *c* 
^5«'©f?f CTO T5*fl*3 *fl* ** *53*itC33 

nia* ^fi*n ?a i 

*J13* 333 fa*S5, fiftsftB?, 31 

'9®RwaFti TO ai «w ajtitca aati*i 
lalft*. cat «i fiat* affcafa c*tr*a *rf|* 
ifiF? **tia3 9TB "®tc?3 3t3, ifitfWtfl* 
apf3* aw 43 ^ ajgif* faaai a<tsr* *33ta 
«riat*a wi to* aaa Tstiaa ifaiaa 
ac$a cntia * * 1 TO w<n, caaa—**tiaa 
*"ti*a wt? 31 utc*a iwifea fesia 
ititw ati* 4 ^ ia froi i «rta$ citati*a 
ltd ititral 4$ >ia faaai to* fira 
4**tai aia*tca *aai caf*tfciaa ?w cwtf? 
wi artist « to& *ia iti, <®aa *tiaa 
itikata *a ai 8 i 3 afta *t*tian 
Itlta *1$ aft TOl 31 «r* «ta\ 3t$ 

111 *, TO 31813 aft «3| *tC8r %3$ *t*t3J 
*ai* itia i 

<?f|5 nftffl * TO wf»T*I «t^fta 1ttf*J 
fartia* *c8a aft «r?* itcfar *ai* itia i 


*tf* *$fel *13 CTO TOlW «K3l *tTO3 
1$3 f* 3*3—TO f?l3 3183 af^lr f3<3 
*13 TO*, f* TO I *t* « «rtli 
fet*ti C3tifea it*f*T faetw* ^5 aif3 aft 
C3tl^3 TOt*f, ft3t*T8l « *tm*3 1^3 • 
13^*1 *31^ lt*f3T *13 I 

«lTOFTO*t? 

3*3 **\l*1 « *lffl53 f3<9, *11 

13^*311* 3183 3ft TO* TOtlJ *31^5 
1tC3 I C3 3*i* 3183 aftre f3lS33 *31 IS 
TO, ^Sta 3tf3* ** 5C<3 3^31 <«*^1 

1* iaWl-3l* C3«3! ?3I 113 <«3f5 

at* *a*-^3i<ra ai83 aft ci$ ^cia 
*13 TO** *81 *8 I 3183 aft <4* 3111 
3*3 *13 *^*1 « f«S|fa* 313, 

*1 fa^a *318 a*$3 *tl* *8113 *13 ; 
TO* 8** f* f* r 38, *ta *13 I *t3*l C*11 
CTO, «r*{B 3*fl| fafta*l-3<1 llfi CTO 
TOtWl —** 1*8 ftf*3H3 33113 11* 
*13^ *r*a ft* *13 31 I 43tca Ig13t3*f3 
faftw 3*3 fafaaila 3^3t3 ffe* ^ci atil 
*31 43 *ci afa cm 3ta a*a fie* 
fafaaiia * fa aifa** 4* a*a *cka. *ia 

f3:8l*C* ^*3 3* 4* * TO* I 4133 

TO ** c*t3 a*a^ fafaana *fa ftwa 

31 I 43 Haft 3C83 3fta lt*tC3I 
3* 4* 31 *tltf1 43^ C*t3 3*3 TO* 
ifasa fa<a *31 ala i 

3C83 aft ’ c*t3 atitafa* faatlia 
f**a cai*^ faft^s a*«f>ii* ^ra**ti3 
fifro fai* itia i 3183 afta f^^ai 
afai* can ata a**^ ^r*i n*i can i 
flfafc n*1 caatl itatai*: cat* ca^fi* 
iati«fa if** cataitai na« TO*«ft 
n*1 can 4** a*c* fai^i *ac* Itia I 
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frrtewwt m ata, c*ta naWtata 
ac&a atar naWta *c«i *ic<3i at*ai cna 
cafaata fcntatal *w-c* afjtcaata atatcar 
fifatfr® ara, cafaata fa «rt*tta 
acac*—*Tt*tcafr ai afacvfotf i 

fafataa a^ata $*;it\a* naHta 
arw *rcfcta fa^aa-tfa, sai a*i si§c* 
at-ttatfa atat a* i afa «rta« fa^s « 
a* 5 ^ fauna ^Ta«? s*. ^ra 3f*«faa 
aw *fa**ttaa <j«7 « sftaa aaa fa&tcaa 
atat« taMfSc's fa^ata a^ *\**\z4 
<stcaa ^itcafaf nfaatl aac* atati 
arai ata i 

>*$ taifoc^ aga fasten «ira* =^f%«n 
tfata to ^caa? a*a ata*, «rnata <5?^ 
« asftat^ n<sFt* tc^tatca ^a aa»i 
3»aa acac^i «i?rr«r =gfaata aw 
atiaf *faTa*ta a*fa stater nfaat 4 ! 
(ata *ca* fafasnta ) a^ai i «ra& 
tafata **i ^tftatca ata atai ata 
at'Staftfaa fawi | astatpl at*ft nt^ar, 
aPra^i n?la ! ta« atsH afara awta* aa- 
C5ta fa^atatm I fata* faflas acta a^a 
*^ai, caaa-aratatfi>, ^ ff, wfcai « 
Fsc^ at, atw ^j-, aata, ats a»t*it»f 
5*11. caaa « n-rtaa *fa*tai at* 
«tc?a ar*h«i* £aftlr srtt# fasyfaa’Jta 
ft^atatnj §ntc* «tata ata caaai as* i 


TOfot^ atfe? £$fa fafttaaa 
astta $a*tsa* natoi aai ata I fatat*fr« 
'® < lf' 0 «l <*a atatafa* batata* fauna 4*1 
stai sstatai iar5 ata fa ^faai *«$ ca, 
naHt« *it* aj^« a^ata a% c*ta 
att*r ai ^fa-5 fafaa* ate*, arfrs* *rsfat*l 
c*ta aa^faata *?$ aa at ai fatsatta *r* 
a^atlS «raTa?t^ ^ca *rt^ ai i 

f^^ar.aa Start’s ajsia afta ^t^fa^ 
«rcatn ?e^ c^f:!fc^tf^r ai afr^t^ta 
nt* vtw aitnttai i atarafa^ faj-waa 
^rca^ at^?a ^atcaa csca <ifti m ^t<»a^ 
aa 1 mfea « a?a ^tata afata 
fca <afei *ria a<r^tf5aj facsai « ^acarf^^ 
afai afr^a’ta'iaa aaa^fca ^dzw .! 

ca ?tca attain « »ai-c^ian^ ^af« 
aca sail, ^stns ars?a afar afrataW 4 ! ca 
aar ai a^a -aiacaa Pratac«l «ht ^arara 
^tfsatca aftas aca—istc^ c^ta acar? 
ca^ i ng?a afar ataa«> ^^fac^a 4 ! « 

^c«t^§a «r5aaita a^fe atai facta «itata- 
fa®ta\caa acatcatt wtf ti *cac5 i 
a^Ttcaata a^rca «rr« ac&^sa- art^fa acta 
attteax «rtcatf afar f«5fa*i caara ^rc^a 

( Diffraction curve) ^aitcaa 

cs&ra ^acaa arca - ^ at«a ^ca i fcntca 
^c^a atar cata a^ fauna at:a ca*ri ata i 
«tfc fac-'a aca ^raata ^?c« ^sai 
cttcaarfa atc«ta a^tawa acara afara 
^acatfn^i ffcaa na faa mi: cac^^ bwcw i 



§ilwtana*rw *rtn 


«lt*l fo ^fjafoata ? 
ifv aftcw wtw *r*ata ata^i^ta i. 
WWJP, flt*) 0*1 "ife ®ttatna 4W 
®r*ta «mai ai ajtntafana i fcfan 
®f$a.- k 5rrw eratfs® Oal nt«n stata, ^<ra- 
*it=r *ttai atwa' ciftn faai wtw wia—wtl 
aftai atata «rh «ttn aai wn ai i 
cafaaa ^fi»r=c cnc$ta c*it^t^»i *tt#t sfaat 
c*ttwwa * ataaw a^caa ’♦tar *w afaal 
$%a ®rH awrfa® Oatn a:a wai *t^*a i 
cafe«a stfa ^«t$ai fan fafssr ®tatwta*l 
*<® atscaa w® wai, w® ata <w w® ntata 
^sfs? * ww~wftaiatcaa ?r#a wfat® at«ai 
ata aftai ®f^v-tfe stfa® cafe*:* 
wffan c^*r=a ?a ? afaafe&a Infcfaw ca\m 
«if® ape af®t® «icwa sii5a aawi aatata 
wfiil cwa afaai fe*tn atscas a® ^faR*it=T 
«fta aai at^ca fa ? swat* «JM *ifo 
wiCTtWi <«*«r*ta ai ajtntafama 
afain erti fa ®t*i sfarata fenta atn ai1 
®fa a fatal «rti w ifaw aw nta 
all, ®tsi aai sn ai aa< if* 
■« «ttc*ra aw fafa$ * «rc*w a-pfa 
faama i ta®r^la] wtfac® Itfaatna 
ca, cat! catfe II faat caaa ntwi afafa 
wtfaal affo *a, «ica*&i cal awa vf$ -53 
cwtiaa atatw wfaw «rito?f ai fefrmc 
fafa® On ate* i fawtafawa ata*n, «rt®j*fr 
cwtcav fa®a «rtrta fa?atw*vf*r sftwti 
aftai arfaim «ftna w*ta awa *s i 


0 aw*i c*ta ca fcntatca nft«, <®t*ta 
?a®tfa* ata C«ttElt5ttara ( Protoplasm ) I 
«fa ®rata csrrc^i ictf ^itfa « atwa 
*1—0 O® iar Oc« csrtcfetJtf^a 
"tcara alattf I caitifetatwa af^c^ 
«rrwa ^tfa a>:na ^t*t>r fan w 
c^ftcfefsffsra afiin aw ai wwa aw 
«aaa a?? afcai, atfl 'aaa'e a^faicn ^farn 
^c 5 ® ntai ata atl—^ faaan 
^farata , ar*i" < £f c®^l ataj waai «jw®ta 
awn 4* wfifttS wiafw*t ^arta atsj i ^a 5 ? 
nwt< f«a ^rarai nt«ai ata at aftai 
csttr^tsftwa ^wa nat<factai ^wa nwttf 
atcat wt^a ataw ca\f*iw nwK a^ata ^a^ 
wt^aafg® ^wa *m< ^ wnawa ^ 
3fatWtca afs 5 ® i ^ aw*t wnaa wt^a- 
a{S® wa ntataa®: «tbwa ai ww nwK, caaa 
at^wn fawata wi^a wtlwarrl® <fjta 
W^cw afe® ^a I wt^a witw 

wt^a cata ^ffaai wfat® w «tt^® 
wt^a caWw ^afa *t?tc<a wnata wfaata 
ww nf^a «fc?t^a wa t ’a^a «rti w 
■tf^a aw n**\4 w® fafa^, wtfi 
^fatc® «tta «t^faai wa at I faw 
atrat ®th wtwi caaa an, wtata -tfw» 
wl?i «rtc*ra ^fww wwa, |*tw «rai ata 
ai i «rh afttw n^F w wcwflaw fwj 
<aw^t annta ^farata cOl Oatcw ata J fww 
ca^ cs^i a^ awa ai Oata wn crtna 
awaf^n wtwt nfwat «ftrw i 
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Ittoitwi i ificn ills m c*rt*i « ntfici I *t*£« CI«¥tW nfutn* 
jt*r i wn iftcsstcn « ificii 05 ifccs 5 *itfc«rc=i *icij ifcu 

ifall f«¥H ^«1 frlfl ifWlMI Itdl citi ciHfS cntitiT* « cifalS 


vi ^{5 fat fn utfii n?t«f ifcis s«?i 

|VfK IW¥ $11 ifcffll, til StflHI Htl 
,$£S H I flW^W Itw, W 

71*lt« W vtlttl 4* 13 Cl, IttlSW*! 

) ifltsR nw«£ sicij isitBl itltl w 

m it* =n, <w wK niit^«r»w mm 
incite! m*i *rt>itcn ntc®t£ic*i 
itIS nintl ifiiiwi 41$ nut^ 
ifli fafan citfcn ii <*n fti 
f«i ’IJt’ili »iil statin urn life 
I^CS nfl*!S ¥1 l ®tis A «jsjs 

*nw m tires »ituJ fssifB i 

fll Cl II! CSM Wttfi !tltHJ C«ttfcl- 
atn nits, stun <*itfii itcs "is 
’iiqrfai nmni mien ii I itin 
timTifii tii i^i i! « is in 
« fife* itis nui, iws i s ii nfo 
vies still fis*l its|»f nfsii w l 
fisst^n w ifiitrti cl, citi I»JI 
>*siti 4i<> iwi cici 4t$n ^jin 
4iiSiti citcn Jit^twi nfi» ilic^i 
ifss h; cw—!JTf*ui nti# *iTfa 
Vh l sw ifiiRn split wwi 
c*tcn ntitcif fafns ♦ cw—Mm 
'.Itl !t«C« CICI 60,000,000,000,000, 
*1 "Is >iw citfe citi i^it! itfics 
nitii cm « ii *ar, tn itcs stn 
TOt! ni iti i titc?i 4i-4if5i nfiwtn 
0'5 5 *ltl<H *!<«■— 41 JJtliffa itl 

0‘00l f*iftf»i^ta i 41 if*fiii 

crtna 4i nfs H «u ^ iittw 


Itvstltfl ^®Ttf? V^CS *ft£« I I.^tWl 
nfs ciw iiii?l<[i1fl ; feftti 
Itwi Itf iftu Ifci I 
'itata cir^ cit*« cirwa ci^^n 
'erNta itci ii, «m— 1 utfiifi citcw 

^tiH *lfaa^Sjt^ i 

Iltf^fHI I %f5ff£«f£^fl H^SClttm 
$C"T« f«lf<H1 IffS ^ I iftl 

ai ifaa*! irci i «iir» c«r%a c^fci« 
5^f<CI «lTb1a al II iifiwi 

4^fS >?i faf^la ^raai i 

« ajtf citi-mslHs fti fnc» 

ftc* 4tin ii f^ irti i 

cities its i^v ii ciwiw 

WtW I? ^51 IRI I l^ffll 
( Nucleus ) II ciltl ItW nffllw I CW 

"•Hifu ’i’-nc-f iw f*s itw, mi 
iftii s, csMfa fs?^- 
&atc»ia imfS Snmwi itici 

mwi f^fi^ 4at. ^it£ia >r^*T 
« «f£ e fa fantutn - stim 

*\m n i 

ciiMi n« is fifeai «c*ii 

¥% 5 !1I»15S1 «ltci Sin SHI I* I 
«Bfa nti ci 

CII HI filFU IW f^f^S llltCI, 

sin 3 Tiiti£*i« mi ita*n hi ii i#^ 
utnti i 

ifiitHi citwi wn 75 <?tn iw 
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*if awl sfacwa fe«f*a*i t atft 
<t$i «fa *res *s *n I siafal fts 
«rtit 5 r®: c«tfBs, f®«rfaf-fsc*tft§f 3 F* «rjtfa® 
( i<r*c*r d.n.A. ), fsraifsSftr* sritfa® 
(ww RNA), fafa® «w ^trti- 
ftlcgft sts* Z ^r iwtctf *^f ltl*l 
l»tai if*. «rtffsii facia facia Zm 
natcsfa tal 1**1 fenvatia 

isstca c*ttaa afai sacia *rtwai « 
atifisi 1$® *^ai itc* i 

cajfest sifssta $?<• tf* sr^a arttcai 
lift's I |fta ui»-v£i*fg 'Bi'^r® ijTSffa* 
5000 isstt ^tgsjt=r itfac® ntc« i 
t*®: sfttljrc®*, ?t>cgtcwaf, st^css 
WT t«, S^l'afa ^^STtftf C*l\t®IS UStl 
citiiicsa siic® iffac® itca I ®c*ia 
*rtl c«tTcsa % c*tcaa sifa*M "sts 
$f®Sl ItC* I ITtfsCSl «ljtfa® StS* *®*- 
«fa fc»s «wffa® sitif, atateas ifasca 
c«nfifa ? fo® v i art 400 sotfscsi 
sulfa® •jafcn s® ia**ia *$ai 
irtttai cifat*ta» bii^i swi 
fltrtta cotfBs «i« sta«i sta i c*tcaa 
scsj «a^a»rt iss.citfifa s^srti <i|®fac* 
^*11 fS tea sifSlJ* si i«3®1$S (Enzyme), 
aftta H"ic*f <atna a^tcs *mc<a 
ata®fa aniwi-eifwi ifa&tfa® i 
dna c*tcaa sesi s<£sts M«fa* sesj 
*rtcirtn ws <«?• ®stcaa 'ij^-'OsfS si«u® 
ai *w isstt itfac® itca i 
wvm i®s «t?f®a Istcaa scar 
*fcaa svsatata ir®«r <ss< c*tcaa l®®a*ta 
fapat**itci san « nfi*iHi fsft® ire* i 
fs^foefetl® srtf ^a^ta istctfa ifascs 
DNA si^aft® ?ai «rcsv cto f®s i* 


[ 25-i a*, 2a ntfji 

ftfc&afrtl® m na^a >iw flai «a®- 
4 s} 5 DNA srt assi sea i cstcla &ia 
&tfa «f®ta fa^%«T>r^® w srai faatef 
•iia^ feftai f^fa® Oai c^ DNA si^awi 
sea, ®t^l ««®-4®|8 saesa ^s»Tf 
(Helix) nt^f^ai site® i ^ stfa asta 
ft&f 3 F«§f|® ca f«a f®a ®sa^fca >f r ^s 
vrtc^-, ^afea a^nstata ®r®ant*i® ®ai 
we® fMPrs ^a i uda»*f ’Ttc’^r®^ 

ftc«r-(C«P atc*ra ®rtl (Language of life) 
a*il ?|atrf i 

ficaift^%ir sfitfa® ai RNA s^ 
csftc® DNA si*la S® i *\ si«r« 
ataar n^rc^a nssrea aft® i 
®ta DNA site® fa^%Qutl® 

^t® *Mf«l fa$ftr«3f$® f*| ^sa ® 
<j<ff i RN A w[ :?\zn sf^i ®t«f ®faai 
>arc? <«a^ DNA «r=rc® ftf^s 

A 

fapats»iti*ia « ^ifa^a^rtarat ^at? 
® c^tcaa siafa^ w, ®<n 

sphewa fafsa •atw «iafa® t%a f»* 
c^ta«faa fV <flsi fa«tca ®rti 

ai-vft^sf ^ftc® ^ca, ^stfta fae^f ^ 
®faai csai *3ia%a ca, DNA ® RNA 
ft^fipafa ^C® ®a*ii VH l 

fafa® afac® *rtt< (stas, 

sfa ), cats, cstc»icla«i 4 ^f® srsrt* 
cfea 9 jBft®ta •rtttf smatna 

nst«fc^ 1 ^tcaa fatal Putw t$tc*ra 
«rcata?s ^a I cf tcaa sicwtft <?rs ^faai 
ftnft a^art, a?sat* fafnc®« facia 
i 

i^atsttsla naKt >rfs 
sifo jr A c<Pt9f sit *ta~ia awn flu 
*jfsfa® swaitf '4v aarta ftrttftlcgl 
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?M1 5:1 i C5t:i3 «rtfta f*<t3 5fic$ 
«D5«t*ta 5ft*t5t*cg?risi «rrst«R XDH 
&?tr5 331 53 cs^tw i 3^3 $*ti 
C3=IC3tW 3tC5 I 5t*fr3 3$ f6it*C3 ft* 
TfT *ft*3l 3t3 «n* ^gr cl &5 f l «rlM< 
5*C3 *f31 jf^ll JfJsfSr 313^5 *ffil < l‘5 
33 I "ffel 5J3 fcvf 5*3 J^tS? d|H 

itu sftcia «r:itw^3 "ffo 
*53*pr Hfn nU* i 

«lte«t* faF?fa*rt*t 

3»t5tl—Cl C«t=» «*tl ®V, 351 C=T 
^Ttfllt* 5<&5, fa 1*$!* 
$*», 35t?tfira '«It5t'3-3T3et3 fa«fa«l lf<C3 
<£fft*fl 5<$5sf3 5Tt*f+««I folfa3t*f 3*3 

S^Cll IflT* flftl'Sle 35J HI itl I 'BlWa 
<«* er»ta 49 $ fan i 3tfecn nfie* 

s*re ititai ai m *tiW «wi 

«rst9f itwu <3t33*l ^ai sfoitcaia 
'■T’lfifrt 5T«F I &51C5 ufatifoil ic«i I 
5ft5ti =il 5?ir3 «rfa *tfi3i vrff»c^5, ifl 
*ft*C^ 31 3**lfl^tl 5fie§ 3fCl =n i 
Mi f»n fan c5tpw icu ttrw^r 

532t:3"t 5C1 «W1 C9t3 C9t=f C*tl 

913 « 9l3'« &S« lt5T!jaj SF$t*3l ifill 

fiwwi icit frtftii 31 i fai^i <r*rt^ 
fieri urn, cw—^Tttfwi <4*«tr3 
nfilwi 5 *c$ if* «rf 5 «*i 9cii ^fw 
^*t» 133 ^cii c^n «tifCTtv M 
itl «*t5rt c«fm icu «rt^5 53 i 

*rt9-f3nt9—■itsarij 5*:3 

*w ica fai fa* njtpf *rfi*r® 51 «on 

<* 393 *ffK C9ftll ftftwftf* fcftl 

it=n iatn * »tJtCTt9 fcnw% 

&*rttt=r 31 i9itft *i5ttf 


ifF® 5*11 ift* i <**5er ifaiu wH 
5*3ta iici &?i 5*c$ ifa 3-9 n «*n 
(g^ jj^f «r%i a«tti i»*it^ fe*rtwt3 
31 ^*f1?1C31 ^'*33^1 lf5^ fl I *fiwaf3f 
•K »^c»i »t% f* &f\ 3tr^> 

35tn <<^3« »i"fj<«c*r wt»i 3ti =>t^ i it^ 
1^3f, c*tcn , ai«t^C"r «rtW3T ^3tl 
^rc#j C3 *1*3! $3tll « "1% 

51, C 5 !^ ’T’^l 3Tt*ttlt» fl«lt¥ %11 31 
«tltl ( Metabolism ) 

3«1 51 I C*T3 il ««<3 9^31 313- 

^3 ft»tt^i itii fitai 8 ! «w 
»K 31 *R*v331« 3?1?f 5^l^5 ^3 «?f®l 
^13 3311^* ^53, 3t5l 3*1*13 3tn 
3fflf51, W3t5T3 « 15«t5I^ §«lf33 

?53t*l 3fl3 fintlf^ltl Wf' 9 • 

3^3 mK nfi^TN fint^ferti 3 s :* 
c«)33 3f\s^isf3 33t< ^<>31 51 , 3t51 ®tei 
511^1 §3t31% 53 31, 31^ C3t«^l «trf3I3 
fiftlll 3513^1 31 5^31 f«* 51. ®5tfW3K* 

331 53 3^3 33l< I ^ 353 
•ifi^J't’T 531 C5ti33 3t3tl*l I 

ci33«tc3 firafnci itnjfii usstn 3ji, 

i355*r®TC3 ?#4t3 *151^ ^5tl fill 

3ft< S 5*31 3t3 I Wtltl ^C35 C^ta 
C ^t3 C5t3 C5tC13 *?tC3 ’StW 3^^3 *fli< 
r3C31«tC3 53 I C3* 353 ^t3 

<gjt $«3 ( Vacuole ) =TtC 3 nfflf 55 W 
1^3^3 35tt< «f« 5*31 C313 C5tl 

^3lf33C5 3*t33C3 df33l 3tf5C3 13 
5fl3l C53 I 

-f3*rt5f3F3ti nfantw 
153t3^ n=rt< 53 1 $5tt33 f»*« 

5*t^5 DNA 3*13 ®3t?t3 ^3tf* 

51 >13^ ^5tei 353:5 3t5l*H C5tC33 
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[ 25-f a*. 2? 


f®®a avatar* fe*fr*rt=t ai feitatcaa 
w^a irf^n fcftc® itcai we* *w 
Cfta faaF Ffff?i «!*at?t *fia at3M«ft* 
ate® ire* i feai ®jt*tca a$ ate® 
IfC* <4^ «SrCa affi^C® «ftC*i <*lt®fCa 
<*ai: sftcaa jfki « *t#«it® aa t 

wrfivfa— 1 $% ittc® irtc® aftcaa 
acaj «itiata a® m* <4*13 a&al 
*faata ®tf*r* c?ai caa i «tna «rt* <«*fB 
c*tcaa $*fcat% ata®*li nrtsf atci 
fcatai Jjfi c*ta ate® vsa atata w3r ^^5 
aa «w aaraaca «m «s*f3 <ja* c*tca 
ifoi® aa I §?tt ®\aa aa*r « aai 
a<ifrorcaa fe*rta I tai at^i a® c*ta 
atatfaa ^fi?i «rit^i atatcai ftrea 
a® f®* aata <4*13 c*ta fMi*i *faai 
*tr* i a*ifa^ta facia *¥ ntfl ffi 
*•$ at'Fl stfa fa?? a? i 

§c®aai—ca ifacaci c*ta faat®? *ca, 
caata ate® &ai atatai ferssf=?i iftc® 
itca i '•atrif*, ®t*f, <ta?rf®* -®rtat®, 
c*ta atatafa* nattf ai at*t*cn 
§c®*ai ^tfac® ntca i fcreaata «if®sca 
^ataa atai ai $ai ate® ^ca afaai 
fatal c*1a al®i fire® ntca i c*tcaa 
*at*ta aai ai $ata feia atatfaa atafafa* 
afltsa a.qcaa aaj fast's >rt^l fafaai 
ate* i $rsa?ata afi?i faata ata *»rf- 
*t®a®11 

«tt?ta, fait*, a$?ta iattf ifa®itl, 
jfi « *&, a<ifa*ta w $c®$ai <«t 
taf5 it«ffa*i ^ fa* catcaa facia facia 


*t®T *atca I 9tl-c»ta (Nerve Cell) *fa- 

cwcaa <4*Tfa ate® *v atta tanRI 

(Impulse) aaa *fan i^aiata/ ci^c® 
«iap|® caffa ’tc^fFa ® tfifacia ?ci ai 
« nr®nra^ii^ai fcfV.aa ^sr it®ta 
«raR{® c^ta ^<ffcitc^a c®v ^faal 
§^ta itatcar s?i ® at^a Utn 

ate® tf a c*t«f i^sa*! a^ca ^farcaa 
fa^fs aai 2ff%cac^ ac®«a c*ta (Blood 
cell) 'aifafcaf^ Uti 4® aita ate® ^Wica 

aaa ^faai f^n ati «na^ cacsa acaT ®^na 
^l^a ®tt«iarft® ITtl atfta aFfiai «itca i 
€ft«i « aa—c^tcaa ’aisT^ca fait^ 
fa*atwfa® aiit^ai^ n^a'i-faal'a'i ^faai 
fawtalai c^tca f<p®tca if® 5 fa<® yt, 
fo®tca faf®i c«tafa^f® if®»a aiaata 
?? a^ faaca *ta it® ®ftatcia 

5T®T, f®^ a^ faaca «ita« «fca® 

f<pg atffaata ^tc® i atscaa aa afiai ca 
ajtita(5 «rtcf, ci faaca fawta’lai %a ca^K 
\i «maa ^tatcfsi an ata an aa fa 
c*aiat* at^caa c^tcaa acart ^lataai, 
ai w aftcaa c®tcaa acare 

®via?-cat «TCM ^®a fafiatc^r® ai, 
aftal att I W a^ta aitita <nt ca, at?ja 
artfaa afiai aca ®fac*it cefei ?a « ctfct 
^tc® ifaitca arW ata i 3*aft <® f^S 
®ta «it?acia ^ci acaa ai^ ®Ma aa ca^l 1 
acaa afa® «rrcaa f%ai *r^# fa^ai «rfr 
« aa ^®a fa ai—at n *a faaa aae^ utai 
nfoai «itca i ®tai c«a *faa afial ataa 
aca afaci w* <affaa ®tai ^ atca i 



Ifni's if* 


itltll *C< *flt4t fit* ®ttft 

c*t?fi, in witi it®* ®n ffe 
9j ; cw-fti, fin, fifa* ci*i tutf? l 
ititiftf fiwci c«r«n iti, lift nt 
ftffW i nifti: *t®fci* ificfFr* 
4* frfti* nw fci It!* 
ww i ten* ?i i ®tsci c!<n itc*. 
nn4t *tf?ti «rf*j«i itfa iti, n 
4w «tft* if»i *tw ifit-Tt unt* 
ffa c<Ff=r ft* f**t* §c?c? ( ft*r 
f*it* wttft *ti*1 if* ici ntf? i 
IffW i itft citf *tw ftut if* cici 
itff i itit^f* fn *f t* it if*tf itici 
ton f tt«* w sfapittf from fit ira¬ 
fts I it istfti wfirtf itt^ft* 
nti few, nrt<*Tcit if** if!5 * fit* 
<m it n*rtt<« facitn itiw <1 y# if** 
full w i it ifotft* w it* if *? 
sift i w. ?f w W— : ®ti 

*f{f nidi * ititw fw fe$® if** if 16 
fan fit it if* oraflrcid *twtf 
if* ici« cut or* i nH ftitw 
itn^a fan n *c* it ci, i* fiinti 
31 if*tf *f*u titt® fiifiwi ifc- 
*tfti iftci itftcfi ftci itltci itf* i 
if** fafti fc<>ic?l itn^fci iiti 
ititw* i\w n fifnt intern 
iw *t* i cw—Hi. n cici itw 1^=71 
if* itl, it twit, ititc?* *Ptwt 
if** ititit i iw w irn^tf 


iftHw cfH w i ititn 
mu H«* Hn*t ici 
’{Iff, HfW ltd* fit* iMHf I 1*1 
fw 4ft*—ffa W « 

nrtiti i 

fifit^t—:iw w\i « fin *titCTi 
*Ri ififss « in friflii ifit^ i 
ffitw *n ftcii cbci inti 
until fcnfc i ftn *w* it* *t^K 
fc*f frff *« fwfti fftii ciw frten 
ifliM ci^ ItftI *i *w^f *1 ftiii 
C5ti c^ i it fin nt«n fti 
cicf i ffi ifii fwtcfl 
flitw unti -fit M^fsf ftf cicf 

^f«ffl I itftH II I’f Cl Tit* 

** ci, 

*mtw fitufi ici «ci i it 

ifll fllttf CfW ft* *tw It? Ititf 
if fntt ititifff Pii-curw wttf 
ftw? *nti *rtf»i ft* i* ftit^'^cn* 
cm *t*« *ftf ^nit^ itftiftf *tfKiy 
f*1 fi i it itfsf flit* 
i*i ffi ^ n n iu 
ftitw i* uiftc* f* oftii n i fine® 

ftfa* nf*it*i fintt* itf it* itc? 
itn f «i n-(i) Prt—f rff 60% i (2) 
fiin^ttt-ft^ 67% ; (3) ffJfiRt*!—?it* 
88’5% j (4) ITtlltlttl—fit* 74% I 
fttw* itwwr 1C!I Itltlt Iff f*f«I I 
flit* fall it *t*It^l H ft?tf ll 
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9t9t9**l ®9*1 

* 

« ’fjt’fa C*fr$ *ftfa I ^ Ifin 

6t»TCf9, fafe* 9f$ J^C® 4V 

*tc®r ®ft*rtvttw* f^tta TO1 
*t«re R*ffa*1$ « l 

W qf*lt^—'®9»1 9*1C® ^t«Wl 

*Wfa<K C*ri|tft?tPW *9t^ «TtC«ltR1 
*99 i TOti w c*rt$tfa«tq« ^t*«i <rf=f 
c<rt* I 9$ 9fas c*fiStftitOTi 
*z* Nt$c99 nfiw ft®, «<tf*f 1359 vm 
«f^r*r c*r9f*r»irsf99tr® m* *c® cnctr 
fnU ww ft i cnd?tc*fi*Jt«i fe«*nt?t9 
<•1 cncijtfaafa nt® jjwt* 4* f«t* 
fa«-9*it99 I 4$ c®*l{5 fafaa ftttgl- 

*t$9 rtfcfla 4*f& =9*^91 9t31 411* 

*iwr «f*rt^ viq fe*rM* *r<* nrfatfa* 
« Wf (Aromatic) cafa I 

« ftltgtW *1$® 4$ 

*tfcgt*tf9«f*n wl c*ft$rfa9tt99 
*t*®l «fs?jr I ftfar T^tffip* 4 $ 
9 tor*l *9 cahna Pish ®«n «rfr® cnoft- 
faatat* •it®* «rfajs?t^ faf®* 

®M9fat9 *ltf®® *9t* «Tf99l f9f%9 «W9 
«K=r* 9*9 ®9*i aitotat c*rrs *ftf 9 I cm* 
70°—ioo°C-<45 *wj nrf®* wt* nrtr»rt- 

f»R 91 C*(]fa 9*fl *9 I f^*lt=T 5t«19t9 « ftfaw 

c*tfca ^fopra ^rct^fac 9 ! 4& 9H^ a *9 i 
150°—300°C-49 9WJ ntffe® 

*Htl ?9 «lfe Sifsit^ C¥WtPr=T i 
350°C-49 §»i :99 ^Wiitafta ntfw amc* 
f®t«R c®*i af^l ^ 9 1 fscBR ^fir=T 
4|B fipn^tca 9j9$® m i 

ca m ctm <tfiw cntStflutow ®f®t9, 
cn^ttw wtt tftostwpH* «rfinti 
ffa* §*rft9 c*ifo fofa *ai *9 i 


Ostcfl 4$ *lfora w (#wi) 

fifts 400—450°C ®t*t9tait9 200 art ^1v 
®tc*r r ftftci stat«t*4 

cn§«i 59 I 41* 9tf«FlM 

(Berzius) 4W I «f*T9 «tf#T| 

rtttw ¥t^-*iwtfrt^c«* (co) *rc«r ^oo°c 

c^*r cn^ ^«ffl m, ffnrt-tnrn 

*t«f« i m*\ ntatif®: 

f^^9^t9 ftfilftF ftf«i ^tfif c^w 
fafei ^Rs-iRr:'* «r^f 

c^:ai Rtwtf ^Rptb 9int«f9i m i 

’Tjt’fa Rht^l—StPril « ^TtHfift* 
f<f«9 arftmtu |^r» C1C4F 4* **tTf»f 
ft’fs ?r® cm ^1"91 ^rsc^a 

*1 ’TifafB «i:«i «rf i =h?5h «jfcn c^cft 
*$ «rw «mi wwcm vwc* 

R*JI9tf%f S ?FC9fl^ I faajf^31 

^9®rcf wtm9 m* 
4C^ Rcs?1 ^C9 cmc*3 C9, 49 

fcntw fw c^h f*ica^ I 

4C^5 9C9Cf a9tfl« mm Pwwf-5 

i n^Rsc^ ?ot ii if59 

?tw fentart^ ell* «ratr?« «rt»it?i 
^ca ’rrt*!^^ «Srjf9 cwcn « 

<5trnKntm rW 4“[ f^^tca ^ai 

^91 C9 m fftl* afTt^l 

9l9?t9 *91 *9, C*T«fa 

nJH—It^tSttaR, *t^ 

amfal5f*W—^f«9 faf«9 
^ntc«9 f*i«ti i f*i «{?t® mt>r, cm*— 
=f$C§fC«K, *t^ f*5 ^t®t5 

fifer® arte* i ifitntf qmtftefaa 
JIC9T ^tff9c*tnr ft«¥—c*tq mtn. *ilfrt« 
afitn * «ff®^»rt9 <ut*r i 
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c¥t«r nrtn—¥i*it* 

(Destructive distillation) TO Cl 
’f'rfttfi vfc ¥», ®u to ¥tfafi 

1668 ^rtx*f ww 5itc*j tartrav 
i f«$fat*r ¥i»m ¥¥^* 
*»t®w ci ifitfii wtctfi ¥i, ®t«c* 
fa fa erfafa nfa® ¥w ¥*lfa 
j<r fatfa ¥ntt *r* ci nrt*f *n«fi 
*t¥, c*t«i ’tit’T ¥tw nfafai 
fSNSS rl* tyt>T«fa ¥C«*—*fa§tt¥*, 
f*IC«R, ¥Jtfaf&fa, ¥ ¥fa I 

¥itfcti itjt*i—■fwrtf «rti looo'c 

¥t*nt«ti $¥« ¥M ®ti &ni frn «f^i- 
*i*l *rtftw wtafe tefa *n fi i 

*ft Sfa >R-¥tI¥CT* *fa ¥ 

•tftstW* fal I 

fafal:—¥W1—(C)-*% it* 9 ! (H,0)-> 

CO + H,. 

*¥l¥t« *tit¥ l% ftn*. 6% 

¥ 3% ¥fa ®r^¥¥t|® I 
l*tCM ftfrlffi ¥t*ffti¥, ¥f| ^ fafapll 
faS**! 6i|*t* *11 ¥l«ltl ¥fat*1 5*1 *ltl 
■m ®t«‘¥W ¥fa WtWtltW 1l¥ ¥?t¥ 
¥1^^ ®tt¥¥tl¥« ^fff fl¥ ntC¥ 

[ C+2H,0->CO s + 2H f ] I ®tt *p*tl 
^tufeil ^fa ¥C¥ ftt3M1-¥W ¥^1 
nfa^ fa*i ¥1^ *ltitpfl *1 I ¥* 

3 fat* ¥f¥t^ ¥¥^t^1 Sltfetl 

*im tofa ^ i 

*M»lf5 ¥C«T¥t¥® 

** ®tcntvrt*¥ i ¥ts«i ** fa* <*%* 

»f ? l^ «CtC¥ ¥¥T¥ ¥Jt¥ ¥t^C$tC«P¥ 
t64 %)< tii| *|Jt»llS ¥11 *1 «Ttl 

!(, oo°c ®t«ntaiti §¥« ¥Mt* fcn* *rft- 
¥¥ Stfttl I 


¥¥«11 2(C) + ¥t\(O a ) -► 2CO 
’Tltnfel Wtf *JtW *ffa>lfa ¥fa *lE*t¥fa 
20%, ¥t^twrr®f¥ 10%, fTO 8%, ¥«ft¥ 
*fJt*f ¥t<¥ ®$¥¥fa 4% I fenflfcv 

¥lt¥¥f»l lt¥t« fa fa ’tJt'Tfa fat 
CTO ¥fa«R ¥ *1\ ¥f%C^ 

¥ ¥¥faPW ¥f¥»t^C§tC¥H ¥ 

¥f¥¥Ttf5lfefiw fttl ¥f® ®tt*TtV 
*tt¥¥ «CTI%n--« ¥tW ¥1 I 

TO c,f? ¥C1 ¥t¥«1 fcwft¥ 

ife CIC'? f<f®l ¥t¥¥rt ¥Tt¥¥f»! ¥J- 
■rfin c^ ¥w i fan 
*t* CV *II CnR, ^ "l¥l^lr» ¥t¥tf*1* 
ifw Whl t’tcf 5*¥l¥tfl ¥*N 

•nftM <1 ¥J¥¥tfl « ¥fl *TC¥ cnt¥ 
^<01 ^f¥ 5C^C¥ I f¥¥ 

¥¥¥*1 TOfV* fatC^ tl ¥¥ 

¥H1 ¥t«1 ¥tC¥t5^j ¥Ht¥, C»!^ 

¥t*lt^ ¥^3 ^ C¥t¥ 

fsrcnfi® ¥ci ¥tn i ¥t¥J*i o r f?¥ 

¥^¥1 f¥ ¥C^ ? 

ftwtflu ni f¥§fa ¥i:n c>i^ 

U*\IW ¥¥t¥tW¥ C5^1 TOW W 
»it¥HJ»it:¥a fatn *t«i 

¥l¥ C’ftw cnt¥^ 
nt*¥tlft¥ . ItH I ¥tfl¥ m 

■ffoi ¥t??¥ 

¥«tl csil ¥C¥« ¥ ¥1 C^~C>iI 5 ¥Wl 

whifiF i 

C¥ ftfrlll 

•nK -ifv:® ¥nt®r«¥ w, c>i^ fif#m 
¥ *tt*\ •ntt'li n«Mi twf^- 

TO* ¥n i tfi cfuTls? 

Jiif ftfirtti *tt¥ i ’ii 3 i- 

¥¥C*1 C¥¥l lU* C¥, ¥«- 
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toft 

aftf »rc<jr wafafafc charter fafe$* 

* cmfe* **rt» «<* «ifa few tin «rfe 
*^*fa i c*fa f^fapwti *fa 4 fe nwt^? 

C¥*fat¥ *fan 9ta fa'in 

*^*fa & few-rfaw* fag vw fa^ « 
faifas ¥ii ¥fi, w <jfa*fa n*r>sr wt^faY- 
■f^*r »r*^< f=r:t“ff%3 *n cnw« *t*n* 

■ifim qfcc* *1 i cwwfira n*t<- 
*iV c*C¥ «l “tf^ 5 *i:| fatf« *cw, fai 
^1 *t*wi funnels *faw i 1939 *rtw 9ri?i 
¥fa «fl« ^Ttn^Jtsr «W* *lwtl-c^8?tw« 
<«! ifs'a "ifa 5 * faffaw fa$fe *ilfa i 
«l «tfa*tC9 ^tnftlfoffa Ifenfalfa 
•f**t3_-C¥8?fat¥ fact* CfVlW fafe§R* 
9t*ft9 fawtfa* ¥C3 4¥ fulfil S lf6'Q 
ifaff fa¥fa *11 ill UfaM 

4¥ «rrt«r Ifenfasfa c*t¥ c* ifa nt«ii 


4 fatot* [ 2&1 2* »iwl 

*fl, 91 «tt* 2D fesf mtC*|tPlCTI ¥*W 
fef * **fa i 

fawtjfai c*fafafa«*K¥« ifaw fevpitn 

*j**tc« C5&1 ** ^tt* C*t¥| ¥t« 

i fa* niftft *1 fafa*it* ffaw 
fe<.*r*cn *w*t« **i ¥lfa * *mprt«r *n 
ttfawt* i 4*i>i ¥*i <**fc¥ *w *fai 
wt* «, 'jfa^tts c¥<ft=T cn* iftot 
9tvn nt$ *i c¥*, wi fai nnfttoc* ^ 
Vtofe wfa I *rcfaft c*ihfafa*ir¥ *j**t* 
¥**t* fewr« 1932 JtfW ¥Jtfat¥tfotf 4*18 
c*Y*gtf\ fsrf*>B n i gsftc'® ^apwi •rtiJii 
¥tft c’ftnH C¥Bpl^9 ¥n 3500°C 
n<* 9t«nt*i *tt«ii c*ft* i m ewe* 9t«r- 
¥t»l *fat* ¥tcw C»lV« ^*tC«« 3H*tl ** 
*n« t 9tnfa*fr ** w *«t« m& c*fa« 
fafmcf *tc«f •it’Ttwi ?:*¥ i 


ifprta TO-W’ar 


faifcapitft *ti¥ era 

¥t¥l c^c< ^C*f 

^c«r ^:¥ %% ¥<ic* i «rt5p* \wi 
ftoit^si «^rh? 'St* c*ftc^l fjt 
^ltC¥^ fa, 'Still «i*ft ^l*fC¥ ftwtcsn jH 
fat* fat9fn*| ¥Ht*¥, CS^I ¥t«¥* wt* 
V*‘*|9 *Jt*Jt* I fe*fal 1«C¥* *t¥1- 
*tfa C*t¥ 9t«F *1^1 sifal «ttC¥ 

^¥^fan *rt* *?3r-fawt4t ^r*ft 
ffat* ¥rt*¥ 9ft9tPT 9t*^t* 9t* 

99-H9 *Jt*J1 ¥**tf C^fel ¥?t*51 I ill 


fc*tl «rtsfa¥-3¥ **ntfs ¥Tt* 
c*l irc**1t* n* ^r4¥ «fi rs ic*t* i 
fa* «f¥t*l *tcn* ar*-*f9 ^tW« «Wt^l« 
Wtc* *Jt¥Jl ¥*1 »|«* *1 fa I 

«tot¥I ^falfe 
«lf« ?$ *tf|fa¥ «lt% «f^t¥ ¥*H wttfi 
fan iftf c^tm «r*w fft i 
f'l 'srtfl ¥*[fa^5 «r^tc** ar*t*i*to *& 
1 ** <n 9^3 *19 *tC¥ *lW*¥W I 

9tt** ill aittrsvi *j<9i ntw «r*ft 
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i «ft=n cm c*. 

*ntw* *rc? fa?*, Hitff iv 
sitsn wm *tt*f®* «it* <fw 
?* i c»i^ *t«ti «nta fhrc 
^ff¥ (Organic mound) 4*ltfc 
1W9 l 4$ f£|9it*l ft*T ’ifrtS'PSi fe4*4®t*l 
25° fe: *n\ 25° *: 4C4J 

cw^ri ata i ®t® *t4*t, 4t® ^ 

W*« 4atc*ia affa^tai « gfaa 

1ZW i 

«Mta iW>n«f ®tura *ifa-£aft®j 

«tfclqj5 ta <5ft*t *W #*1 at? ; 

ca>H — 

1. 3?t*K?«il —4«fa aafafa nt^c? 


«Nf»i *fc*t * <PM^ 8b 

3. cfti*i-wi— mcii 4t?ta wh 



I 3 * «r ft®—sfat«i-2Jt^a 



14k v ft®—$?r*i-?*is 



14* V ft®—4Htn-;4»|l 


?ftca nc? «ti « 

<sfi*ita( l4<, * ft®) i 

2. fijat^-fft^a—ajtsta ®^f*i 
c'tiaf »?$ ?? m c«tt* ®*|5 

*»«)* c*i»t4? (*rs®*t<® fcnp ) afai 

f' 4 fo* *C1 *tC¥ ( U\ 4 ft® ) I 


c*!«5fif cvar *ta a*i?t*tc« 

«d ( Isk if ft® ) i 

4. ®Rt*i aln—4t»fa at?t®4®: 
caff 3 ? ^ c«i«c=(« f®®ca fc vt? *? i ®*fti 

sc? <rtc*; c?44—iratvtv ?i 

Pinnacles ?1 Knolls ®?t <*f?t*l 

44f® 41 *m& f?¥ (Patch reef) ( U\ 
4 ft® ) I 

5. c5fw^"t «Mt«i ®Vt—(Table reef) 

—4* C*t4 cw 

Vflcv 41 ( 14* $ ft® ) 


KK P KP K 



K^<pn?r?r 



14^ 4 ft® 

K—wtfft, p—*iit5 ft* 


U\ $ ft® 
f«* 
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6. *tt?t1 (Faros)—4 eft ^3 ^ 


*HM-?1? « ftCI? 1# 4?<, 1t?f4f*®tt? 



l4< 5 fFI5—■*FfC?tl 


C*t1 V? «t?t1-?1? ?1 Slfittfl «K1 
( In 5 f£as) i 

m-n^s 

1® 1® ?c? fasst^ai «t?ti 

fid* ^ ?Jt«m crat* 

«rd C5&1 ^c? «rtic?H i fas ®tc?? ci$ 
«¥?t* lt«Rl '«it^'e *3^*1 it® sc? fsi i 
?♦? »i®?t? fcdc* faw f*fC=f, 

«tt?t? ?^ci cics—?tfai *t?ts c*fa n 
c?H *$ sc? (2=?^ s faat) i fa®t? *fatc? 
^ ftd? ^catnc*? ic«r ic* s?ti-?if® 
afjii: i®fa sci c^c? it? i fas «r?t»i 
?®?t? i 4^ i? wfacs $13 cattle® csn 
it? i 4W fa®tft? ir®, «t?ti fti ^15? 
fasts 3®fa fa^t? st?fti 1p$C1? 
fenf?®ti? if??6s i ^ta 4s?i fas 4 $ 
?®?tc«f fasltfl ss i 

faf®? ^cn c? i? s®?t? facl? ?rsf«t? 
*t?fsi, cieft? st?i fasfB s®?t?cs «(ft- 
sM fisitft in«fa sc?s i ^ ^afaeft? 
itatvt sice c?®?t ^cil- 

Cf) 'f’Jtfca «rc?tw 1837 

itci faut® sflff ®t»tf ®t?^^ £awtfts 
^llselr® «w «t?ti ftci? *t*n ?*s» 
ajfui s w i $t? sc®, ^<jifc? "ic'ttl*^ 


«r?ti fin st?i i f®fa w?, «r*fs 
fin tftnfas n*tc? «r?tn flfc csfa 
ntic? fltna ntc? ?tm 5tt? <*n «t?fa- 



2n s fra—«rtnfa* n*t? 

4 \$ n®t? sen 3tec® ntc? si i ®fa 
«d<f|? SCI? nfatai ?S1 S??t? ®FCS ®lai 
ar?tn® §n? fad ^fa cnc® ItC^I 43 



*W £f3tl-Stt6l3 1C<? «d ( 2*\ ? fts ) | 

ci? 1%? ^cfca <??tn® 

nt^c? ?*tilB ^c? ?t?, f^i ^5t? 5ta- 



2m 1 f®'?—ci? 1% 


?tc?? 4t?tl-«tt^? I^SfCI? fclffl-«C1? 

§1?5f?ti-?l?fcicsrcl?tc^ (2sf' »r fraOi 
, ®t?fe^ci? 4^ ajtui «r®j* w « 
^*3< fci« 3 ? i 4* 

f?vc?i it*«i ?*? «t«t i ®t?^csf? 

i®?tc? «fati-c?ii, «ft6t« ® ?i?r® «t?t*i 
fti i?t? ?ii ?[c?cf, ffi 
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cwirtt, 1972 ] «Wt*i TOft wm 


*1 ft^fB evil 

iti) ftiftw n^ts 

«f9t»i «rc a i« cto <ft*c« *ftC9 I 

? 1 lt^ «TC9t»t9R9 1 ZW *ftv mti- 
99 ft fe*t9 ftt* *i c*rw« *rtc* i 
*ftti 99 c*tv nttnr ?)w 

c*sr *t9 «tc^ *d f=r i 339 ft sfafetonr 
*wtr 99 to Wl snr i 

=5^«ft=f ^9 «ICT¥ f%sa{4\ 'at’TJ 4$ 99 
SfrSfl «F9t9 C?9t9 CM*1 TOC19 49t 

^iftfn* nfiw^r 

«9 c*jc=r ftntisr i 

(*) ft^ftrs ^bb^Rj H39t9—1880 
>rtw c«r. c®f. *tw n^fS qs9ft*r9 
*rw 9:99 i f»f=r wfttw* 

4*t*i fh *$9 'sinffl^ mvm C9C9 
C99 ft I $f9 9C5, 9ftt9WI9 C*t9 ftqftf!) 
fes5^ft9 S>*f9 <2f9|9T *?ft ®tC?9 9*|f® 
^ftR 9?C9 m\ §99 Ul* ^fti C91 5 ® 
9fCV I «fC9 ^fti cni9 ^5t91 99ftl 


ft I $t91 9MC^, ’it’M WC99 9t*lt9ft* 
ftatf C^«=r 3$ 9«9j W 99 49* C*l«C9fl 

««itT-r nirtof ^9c*t c*f«n 9to C9, cnitc* 

* 99 tC <9 9 *fC«T awiW^ (Deposition) 
«rt9tt *it« *w I *t*r mf®^t9 

* a \ ^iftrrfa* 9$9tm Wf ft hr i 

$f91 *)ft99 W$C* fag *ff99lft #» 

^tc^tnc9t^ ?99t9 C&&1 I 

Or) ^9fc*\9 §nft$*r *fft9^9 *rs- 
9ftr—19L0 JfTC*1 Rt* «. ®Jtft 4f »i^ 

^33f $$««pk$ «wm frc*ra wn-iv? 9yt<m 

WIST I ft ft rfft^9 RftfftT C»l«t99 
5]^93t9 4*fcl *W 919 RtC*9 

*HW C9ft 9&9t9 ¥«l 

*Hl 9C9 C9* I $t9 9ER, «n| 9^1 ft»l 
fsfrttft* (Pliestocene) ft^W9 *Hjr*W 
fe*rf9^»r nf99^91 ft*i^c’i9 «itir^w 
*it*r«sFi»w 4^19^ mi is?c*i ftci 99r? 
•fftn^S 99, >l^?9?ce!9 ^nf9^C»T9 

i w j itn9®?c»i9 ^tnsfair'e 



3^* If ft31 


ft^n9 *(rt ft^ftn 

* 

?Tcn9 9f9l C99 I *IC9 »?tn9 9ft>|9 9t»I1- ¥W 9t9 I *& ^ft^Cf <jft9ft ftftST mil 
9ft9 ftP9t9 *Wto ^isrt« 919 C«19}^9 «T9t»l-9>lft 9 « 9 ft « 

*1* ?9 I 9t?ftaF CUk99 «Tt9tC i 59 9t*TW 

9jt^it« ft®5t^c?9 ^ nti9 9w 11 ^ I >rt^raf^ c^tn 
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>41$ n9 |f« « W9- n*tn$ (5^99 W9*tC<9 WCW 9?fc FMtC*H 

«lt« sfatW* (Truncated bench) ?*r C99 W *19 I 

( f fH ) I «nntcn ntn« 9j®9t9 fafwi wl? *RtcntMl *C9 

«TWfl *H»lfa1 4)91 TOWW9 fe*lf9®n jff C*f91 IHW C9, Cfftfe* R68- 
C*fC$ «fft* I W C9 n9 «T9fq wft (Sptft® Cat’ll 39 I 1923 ntCn 4*1. C®fan 

ff«1, <®t9l Cn* <W«rt« Bt95ttn9 9t$C99 «t«tn ?lC*T9 W91-99W 9Tt<TJtftft ^f®9 



fr ^5cT 3l<T<3r <T£fho 

k^jf* c5fc?T3: 

SoQ'Sc* 


3*?* tt fni—fjwjtn cic9 


Wt*ft9 ^$9 9JJp5 Wt9 * ^WOT 

fenf9®n ^fw9 new new &n9 Iwtw nh?:® 
WtCWI 4»tC9 4f ^5W «T9tn-4ffB^C« 
991 «T9tn- 

«tftt«9 9tC9T9 W9«ft*J Bt^tcnfl *9*1 

cn®t99 *n c*»9 ( 3n* w ffeai) i 

4$ n®9t«rf& 9wnt^ri sf^ff 9cn« 
W®t®n9i <ii9 ft^cw nm *C9tf C9, 
^fn^9 n9 enws n®*l9®i nqtn m i 
3®9h n^t^cw 4*^ nspwn* 

^nf?®en9 n®c=T9 wen »?i 9nt nf9 ni i 
Rji^cns ^®n ntns^en «wtn 
wtcfo ^r n-nc# n$* cwtn «tnti 
nf«9i 9t9 fa i $®*t9s: Rfwf cn«e99 

®ne«rn nfhn wc9 wfal cncw cw, <®t«i 


*i® 9 fa *rtcnt 5 *n wes $19 ftnrt® iwf 
‘The Coral Reef Problem’ fifWH WC9*f I 
4^ tfew f®fa nfm ®nr fasni we9 
®t«fefcc 99 9 ® 9 twe* fagfci nftqtfw® 
«lt9tt9 J 19«1 *C9*T I fsfa WN* ^3Tf» 
wt9f|5 jr^rm «ivrftan« wtew ntnfa i 

$t 9 4 $ faWU c l 4 ¥ *l® 9 tCWfl 

wc91 «4i^ NMfwtw RRar ^59t«r nnl 

C9C® ntC91 m^^sf wten 

c®f®cn9 n«9t9 n^wnwtf® 9e« ntwfa i 
^t9 nrtwirt 3?!5« R«fHte?9 nwcfl nves i 
«Ktn 9tcns ®f9i-9^^ ^fsr« n*^f 
®ten 99 fn I «rtii W9i 9f9, 

^9®R9jc® ^nRni n«9 

919 I 



’Tl^CTrl Wsfara cfe 


ntf-Kti Iscii 20 itti tewr isf5 
isitu «rf^itc=c itsi* streti ftfsfi 
sc® a isj5 itgi s*sc*? its date's s $%i 
ics its itt*s i 

ititsi He si nts it¥t* sn w 
=»n ci, «rt%l5c^F isi5 itas ^ft^tc^j ttf&ii 
sf«n stiii i iil5 cits* itu ^fists 
st^ aw w wtsw itstu fits i 
Itutsil lafci its Prtitsi sfai sfiPn- 
istis nisi i ulS «rr%? cntfc i scsi 
«u itts i it ills itstis fcsfi 
I*q< ‘flllS flflWI *^t^tl I 

lifer itstw iifal-fiststi srw it 
itgfei i'® stssfiS «rt%ts 3ff5ti itii 
inw i sfsi s^Pra s^sfti *rs fsitu 
it II IiWl-fiatol ststtil gre i 
$re* sen, 13 s *ifnwi isw it itfis 
S^Pf« ifiti twi, itt® itsi iretfis 
aflmtll sire *»tti i 

^ntt Wtl 1954 lire «ts*f5 
stiffen i fiitt ci ii fiwti i «T|f# 
<9 si itits. ci«Pii jpiiti it stHft 

Itlt¥ iti, f'Sl II SI IltlS Sl¥ 

It£I I 

stlgsti ntft «titi ^s itecii 
|5. gtlflll 18ll Slf fid ItflS 90 
1¥ ®ltl Ull II ¥tl Stltl I Stl* 
*tt¥ti, filfiutu fiwfaittn entity 
i w* ^fatten fcretii «w$$ ntinti 
stret cito ¥tn «r< ufre gii it 


?*i 60f5 «tf®ittn it¥ Hitei 8ol5 
iuvrfi §f«« Ft^itts i 

«f¥® ^fntas ret sfai s^Pts ire: 
isfe nti ficm fsi ii fMri re 
IS1 III Cits its In 5 Itl Itltl ¥t¥ 
Sfll ^fnife¥ Ogtt ¥11 II¥tl I III- 
'Sttl lf5 frlfij sit® SCI* Itts IlltS 
It?cn C?tsi C¥tl sfe II SI I II 
Clttl ¥ lltf Illtfe fl^SCltlJ S«H 
5tt, Stlf CI«flI §IS itlWI «ftll 
fi^i ¥ItS I 

H"lfer itfis fisai insti citsi 

ifii^i^ti stitstii fclllPt StI ^1t¥ 
sci iHSts i 

%t isn isf5 i»^f sfai ^Pfrei 
«ttifis it¥i «tt%i cits natsi sn sci 
ici iHl ssi iti i 

HU'S NSttI ¥t« luffs'® sitl 
I« feltltCII ¥¥tlt Sfll fl^ttll 

C¥t3S IltStS 1$ It II I ^rtiti i^-«rits 
4StS ¥ltt II C^CI ^UtS^ ItStI '115 
CStl «r?f«I CStl ¥f¥ SCI II. 1ISI 

i»«X< feiwttl fertsfis itsii iti ii i 

I^lttl St^I ^<¥t¥ttll 1¥-^®tsM 
in St'S «sr i feitstwi istut i 
sfati ^Pfe® cit^i fires citsi csti 
•itfiti it *rs*t* i^tir utiti i"»lt^ 
*nfl¥1 ¥11 SC'S I ltl¥¥I ^IS iffrl StI 

cm ents, cst%i nttis usitfisi 

cits csti c*t& fiti i ft sfts s^fnc^ 
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00 

*itf*tc* c*r«*i it*, ^ea c»r<ftcsf cf ta jf% 
cac* ^t$fs mf fB 'Bjtsacia art* fea i cri 
«M^awi fwsa fire* a®>c4t<» 4*tf*<$ fea i 
•nfifCf v&%« ftafiwa « $ta affafal 
^fne** a*t?f aaatfe fcaaca* ft® stfae* 
ate 1 ®** f 4i*i nltcaa <1 aa asaifsa ae*T 
aeacw «o1?e»i®r« ajaatacatai 

aa i ^faa at*teai ftftvri 
fit* *raa *rf* cat^cf 3ffse* atai ate* i 
froh n^teaa aantf««fa «rc3t*fsta 
*1 «i^«ta na $<.fn^cf fast fa eaata 
®ea Jtfafaf aia®l I 

^* *f1te*a aantf® faca trift 
atfteaia ajaaji f* i «n*ea wiftroa 
afa faataeaa cat4j ai arte®, awil 4$ *ra 
*«*rtfsa aiifta f* i 

»wj fc«ii, *f*a< itstftf 


5 <f*rcaw a?c* *tit attain fM*!* ft*f® 
«i11 catta ajfo?t® mataRatfaf 
atfif 35 ^f*f v ® tafa f*l ate*, frtata 
faf%* frtftcaa ffaia a* £$fa fea af* 
f ca atai ate* i 

fa® uatfa atecaa c?c* at$e*a ^fn-a 
aatata aiaan <«cfatea nw *c* ai i 
caa*», fa*ta« ct-c® <®teaa 19 fata at* 
ae* atfif ftifa® a*a faca ?e< 1 
aa^t* csca fa*eaa c*ref atfif ^faeafl 
nfaae^ atscaa aateat^ c®ta: 1 ftai 
at$c*a s^fa-a caeaa ^f%a at* >114 
®rtf tea *te$ 1 

'qas* at* fti* ^tll f*i ati*®, 
«it*ttft 11 *®eaa atat *f®a sofa's *Jt*ff- 
< 5 fta uaftcaa mw f-fo ft* 1 ^sta ®®cs? 
wtataeaa aatfa 4 c*t®* 1 




mm faafa*i atcats facie®*— 
s-sarf atf catf faifa at® 1 clef 
us? ijrassa fr»»l 40 eftfe facutfifeta 1 
«•! 4afi» 4t* ^tftca ^ cief 1080 
»w ffe^tfafeta ^a Hrea catea 1 «aparef 
<flf afa ^fia'less 2247 frcaa >rata 1 
4e^a aitat< ^fia*ta ^ ajt»rt< 
cief 620 ffe^tfa^ta fa 1 <*ataft* 
^a ‘"Jfia^a ^eaa c^ea 80 “t^t^e*ia naj 
ca^li ^a faf^a ae*i «ap«sr^ ftvi 
ajle^af *tta 1 fff ®fat^-^tai ca caeaa 
«a * 1^1 «tef faea itef, ^5ta «tf«faa« 
fa«*i <*n\ «ta ?e*i ^ atef ca ajlafti 
fafffa^ fa, ®ta «ifaiti «tta aata aata 1 
fa<f^ a-ief ca^ta-cafjtf^fa®1 Will 


*f<cafi aff®a ^af® ^ai aatfW fif^- 
ateaa ww fawtatai ff| ca\f^f £if*&r 
ffj feaef**, al wtf * *}fa?t aaw— 

'saieiatfa fia 1 

fapnea 'BJta^a fae® ww ca aaa 
caa, ^fafla ^ffe faeaa csea 243 art 
ca^ ?K i «ita *fct* «tatfa® feaei ca. 
7 fia^ wk «i^t^ 4 f cafaf faea catea, 
tjipistf ^ 5 ta ^e%i Prf faca catea 1 ■sf- 
<stcf ®f af ca ^-ata ^ 'eci «w ?-^ta w 
ata 1 «ita «®itefa ®ffaa ^faala 116-8 
faeaa »rata 1 ^ aref efta nfaa^caa 
ait*tta ca^i mm W 'jfia’t* fa^- 
a^ aa, ^saa^ <ita faf ^ataai 
.aae® *rt$ 1 
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^ C4<8t4-l>4«r iUn ’jfta’t 
C«t* !*arc*4 Of<f1 *ta i <•! 

TO« at^n o ®w i ¥arntf*¥ faftatfa 
^PhAw *C*1 W4Ttff al^Wl* ftg 
fentwta «rtfftr* **i w 
fCTtf i «ita *ift¥»tta cn*!taa ¥tn «o*<, 
5t*f fWI «t« *W ?r?« I ¥a« Slf* 
*lffl^t*M CTTOtM Wtl C*t* 

flrtfl fesa fatss ntta ai i 
*t¥K T1C« C-ftaa PfC* C¥TtftfawtiT|a1 
■3?3Jf5lC^5 ^tttw few C4!fa fes¥?l3ta 
«t*r ¥tfa*ts ¥iaa—300—400 ffedj) Cr¬ 
eate I <5fa ¥Cq <3fC*a *rfa- 

vivi, itxwcn fe^ fag^-Tgal, fec^lcaa 
’if® a ¥W ga* afa%ga«l <*a^ 

C43ta «faft *t**tcf fttft «F¥tl i atcaft 
^iWlI few CTOtff fe*!TOta ¥fC*Tfl ¥tal 
<*at , »ipvarc¥^ afta 1 ®*! *im s»ta •ifcain 
wt*r «tma c¥t*r fe<sa urn* nt«n 
afa ft i 

estaal 4, 5 vfia<, 6-«a ¥$»!!tt4a TO 
WfC^a 9 Waft* lil T*(C^ Wftl 
c»i*i i Wen aw *:aft*j, «a| aftgi Wa- 
*t«ata mtcStusR ww, ft! !ftdftw 
ca$ i wire** Wa*t«ata ¥fac¥a« 
C*^ I CWtaa ¥tll ¥¥ 
“W^*I4« ¥*I arftaaH WC! I 

c®caal-7 a*ftt"faft wfta w?»T!ft 
Btftta ¥C¥* fe!4 fatatf I >*$ 

«W ijq^ts ¥¥t^t“t¥t=? ««fe arc* ¥4!al 
*ac»ii i waai a*ic$ ntfa ca, !it*N- 
aftfa* ^4*1 felt*! *!¥ *4t$ *eaft»l ! 
<a festen wm, nVn nn aia, ita ceca* 
C^ felt*! I «flfe felt*I *1! ¥l*fe *ffir^lw 
*aa ntitt^i w geaftn f wit Waai 


W* *ttft, IfWl ¥1 *$4 

artnta 1 cn naWa w *r¥t¥tsr *tacg i 
C5C491-7 Mtio Cltftcifc !ft*W 
faWftna «Tt9 ui¥ >rt¥»lT I ^1J¥ 

*IC«fT *1¥ W ffWtf«ifets 1C4 ^9^- 

fw? »rt¥»ii»(<<«$ *ffc*t* 

'Bf«I« I <fl^ '»rffe9tW4 *c* 

^sitfsr^ ?c«cg i 

¥¥<irc?^ «Ct4gt«11 « few I 

44^ ?93F—4c^4 

>*4n feniTtrsra f¥ f¥ ^lf*I*I ^lt¥. 
*rfa fw *afe ^ afc$3 
•fK^J *?% ? wfoi ^gt¥H¥lwi 

^r®4rcsi4 ¥W atgwttfl ^4¥*j Vil* 
wfe?! «r«9 fe«4 ^9C®1 I 

Wt>wi «*fcl ¥tf^ «, fsjfltfe £^^<W 
C¥C¥ ¥91 C5?4t4 111 ¥t4g1«1 

«tti fij¥ ^tc?a 

fentwt^s fl¥ *TW#fel ^9 4t¥tlp[¥ 

fent’rt^ i 9rftgt¥ nt«t« 

wi: ¥C4¥ i can^, 

Wtfcg ' 4 ¥|« ’SffiRC^^ C^fe &tW4 
¥^9 wl9gt«it9 c¥t*« mt^la n?t«f c^ i 
<jfWl9 ¥t4ft«9t9 $g4 *lfil*rt 1 ^firc¥*J 
¥ttl I frl ¥f¥C¥9« cii I 

iplf? c>i9¥£aa fe*lcaa s>tn*rtan 

'jpfata v5t*f*it3ta csta ca 1 ^ I 

fti vw 4fc^i «rc^ft^tsi9 —cim 

9¥1 9t9 !!!Cg9 «!%C!a lil fe*f1- 
?tc^a ¥<4t I <®tcwa erjft 
S59J ¥tnM ¥fta1 111 ¥fa, 4fe cataa 
fe*ltwt! fc»flai¥ nfa*ih Tp,^- 
ft^i ¥3?Jic^a «rW«ts fe^ifa^tcn 
ft^tta ft ^fe«, faaw ^t^lc^ra ca«T9 
•ffa^ta ata*n ci$ I ^apafe^a '•fta^a naift 
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®t? c*tn ^fes® 5 vft*\ nftc?"! «ttm«u ^*rcnt%, 4U 

«meni ^[ct nt«m nt? ft i ^ft*ft n® i 

saFafc^* n®*®: ®3 »it»i ft’Sf'l wfe? nsftftrctW «lf®ntw fe®? 

** *nF$ft i 'jferrw ®ft*t ®te*t9 ftr? ®rt**fwn ® ®t? 

n® c*t* wr* «rii <*«rfw n$n n^c# nwft? cn ^p=ii *mw, «i|? 
39 i , »n’s ®ifa*i 4**1 ?*it® ntft m c*, ®ft*jc®$ ®t? *t»i wjtiw s* 5 ® ^nitfs® 
«**£« nt*T9i «rtw ®ra •iw-pr *i, *c* *c«i ncn va i 


C®W C*Jtf®ftwlCT? C9t*tW* W «lt9 

(1571-1630) 

( 400®*; wifi^ fcnncn ) 

S.h^wiTW ^st* 

C*n »lt* (Johannes Kepler) ’■jvft CWJtfeftwtW* «ltwt5!rrt *1^1 I 
Sftc^ij C®fc»l (Weil) 3*1(9 1571 *ftw 4$ <ltw 53T, ® sfttft? *tf® 

27tn few? wjw *c?3 1 <?ft yrw* ® ^?ftfe nnc® c* wji fef*i*i *t?w, 
« 9*rt*i®t9 ^rn c*vrr? few 4* fti;?*? ?i?« weft *tcn ®i ^ «ntft® ^cic^, 
frwtft* «tf®«i 1 4*ftt:9 feft few ft® $i? c>i£ ?jt«m c*tntft*tw 

*tft®ft*[, ® csfJtfefWSt, (Copernicus, 1473-1543) «jftn *rf* «R»fe 

9 ft® aisnsnfa nfantra* «rrftft*^ $1? *w flf® *C9W 1 c*ft ^ n®?ftc* 4® 
stnft®* ^f® 1 Far 4?<, <jr*n«nfe <f^*tn nftn to ow * 9 * 1 ? *® 
(Ifcwftr, wtg* « tjtk ®<rsf® noffa fa®t(3? §f®*tcn «rt? *ft®9i 

*?ft ) nr® « §®tft fti* ®ife *tt* m 1 

«ftbft*t*\ c*t?fe nfatwft? nfet®?i fen- art*? nf® ® «*f| *wi 

®tw •*«w 1 ft® <ii| ft*t* •rtwn'i- **w c* ^f5 ftft?i «nct! n*n* ntcn. 
c9in; *jtnji ®i w «, ft? si^ftw w 

<8ifcn kn*?)? (Claudius Ptolemy) n?"*ii*9 ntcncn 5 >n?®ft\9 <ir»ifn® 

cnc® 1 9)tnn f®ft fnft?® *i? *i[*iti *iwr ftfea nNt? ®tcw9 
tnc^*r ^r« srnftnjt® <n® Aimagest->< 1 ^iwji nek «i<tn *ffe*t cnc® 

5jlt9 ft A? ivNPto «f9n fte^ kn^? ®tc?? n^ntii «rn* nftnft® ft*? 
®rtft^t* ^tw®®fife9i n^ftn^c® i $t* * nft® ft®tn» ftnft^fti*, 

Lftnjt® Almagest-^? 49$1 ft*ft ^ftl* f t®1”32 
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*t*i, nfafa ntew <sr$t»f?ra nfa *«ra* 
nm ^ fac* jj ^5 nft 

(Direct motion) ?«Re finals 

fa* ntfK faniW »tft (Retrograde mo¬ 
tion) | 9Jt«Jl *«t* «rca 

TOW «, fTO* % C^afft^ <:*f 

i wr, atf *w <ais«fa nfa^s sfa- 


dEfC^BJ^fS uQ*f& 

(Epicycle) nn nfa**n «lt* **- 

Tsffa C*arfi^ faftt* *fW (Deferent) 
Bt* fTW C*rttfl I ^9 w* 

CTO C*TO <TO* *jf« «W ^5t9 

clears nfawti nfo— 

’ttfcti f%n€1'® tro '®r<K nvfro i 



fa* TO ^C9 49* 5)^$ 

«rf*tn CTO*|3 (Celestial sphere) 
24 qfrl 4*9t9 TO TO «ftcn I ft I C¥t=r 
51 * C*S? TO fStTO TO 

C^1C9, sj|TOI ^s^C*iJ9 \5treW 

^fb'® m «kf ntTOc* ynfc ssfaw 

*lft»lft« **| *«TO Sf ZW 

dfW nffa* $f5 ^^9 

’ifc* wen vftn town $t* 


in fro ntcnc’F to* <«§ nft 
wtntwi tocsi p c*t* 4*fS «jto 

df? (Superior planet), 4 ft C C*fa* 

^ft9 *#tfcf* ftnfl^ fat* nMH 
c*ar c TOt* n^nw 
♦ffct* fanlt* fat* nfa^t* nftap*n 
nw i <«$ $ft nft« cntn*n nnnfiw to 
df^9 n^nft to; «tn¥n ftniftn^ 
to $*fti fanlfa nft enni to i xi'TO 
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•fa « foffa [ 25i <«, 2* 

frwft fanft® nfoa srit^rn cwi «, f-c*far* fart* 

*E*«51 I qwfa •ttofa® ** qfatff cqfatsjs ^ar* 

«rfat* *fac^i*i cw*i *ti ci, iwzi* *jt*m cm *jt<m c*itt** 

c*U wui it cm* \n w «wr tr^hr * fa’stttn to« q\mqf 

CVtfi* $3® *Ht3FCT 28 «#n 48 fesffa fa*l I <5*7tqta C»ltC¥« ^fe fan Y*tC^ 

fl =111 tonfa «it® <fcl >TTOfc f? fnlfa faq I W®:, farta fin 
5nt<m **i *f*, *fa «itni *rcfl fa$ ci, w ^fa^li. faifa®*. Baf-^-ar^ 

^ *i trow «ranrai c ' ’rf'ri Ifa^t c^rce? *»ffa nfa® to, cmi% ®tm *rf®n« 
« ^c* ^••'NTT wmfa fenre *tc* to «ro w<& toi fi^A 

( U\ fa® vfo j) I Hi *TOti ^ sft to* *fa i kt»rcfa (f-Cffirf toto* wfa 



Uk fa® 

E-^faft ( faa), S-^, P <n*fB ffifa ®K[ «n V *«f|8 ^«rtfa «*fa j 
c *n CT wtaro to* ^sre* c*sr i C <w C fa^n «jfa**U 
Btafac^ Tgnc*r «rfa^ *i* i 

«*nfa w$ it c^c<f t5 c**ii jn fa« fan $15* mi *t®j* i 

w n i ^fats toj* to* «toto «*! *®*fa «rt?fa *n wjc*r« c«ittf« 
•ifasiTO TO *ffa^ CTO ®t* *TO *TOtI» *tC5 TOtTOTO fac*fa® TOfa*l CN, 
to at^fe* 'fcron ®t*® , iJ ni *r®n «rt* cwfat* *** *c* ** *t®t®i *tto cf $ 
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«r^ ¥m f=r ai c*ft ft¥« ?xt«nt* ¥3i 

^tC33 ft I >2133 ft3H 3jt3J1 i§*t¥tftf$ ¥ 

c¥t*rtft¥t»r, «t^r -tet^a <sr^r«r fa* i 
mf33'33t3 ?tfeftfa ftrmstc* *tfte»itwi 
*** c¥tntft¥t»r erne*!* C3, 3ft ^3*¥ 
c«w^ ma^ ’jftafa^'s , «r3t? 

V*4 Btlfwc* 'Tft&to mi *tf. «tfC«l« 
wft3 m*i<twwNr 3&3t3^s can 
3jt3J1 ¥31 3t3 mm C*f 3Jf3J1 Icqaft 
1-C¥faj¥ 3lt3jt3 C5C3 ¥t*I 33 I 

c¥tntft¥tC33 Jicvse >sr3«fii3 
3fVl3 m¥*m¥fl> f'S mm ^^C»II3 '9t*^3I 
^Tt3J1 ¥S3t3 Wt% f^fsr ¥f5^3’« ¥rfaf| 
ftttftcna I till C3\at¥fe¥ *l¥f«C : ® 3T3- 
wrt3^sf, ^stcm ^:*ij3 «t3w, 
3*33 * ^tfs fief's ^|«tC3 3Jt«fJ1 

¥31 at31 2m fara 3¥ 9 iafc33 3*33 « 


mafe 333C331 ata mft¥*«ft¥ ntetats 
¥3*3 I ft« ¥¥33 fen ww •nft’S 
3«3tl 3¥W?3 3t^t3tF53 nen m*!B 
♦far (Loop) foffl 33 I 

C¥tntf3¥ten3 C»fr«¥far* *llfa Iwl* 

^-C¥t%¥ 33^3 C5C3 *I*a 3t*l« 

foft f¥l m| *f3ffea nnt¥ C¥t* «f3M 

fcn^tfn* ¥3e« ntow ft i fsft mrata ?r« 
C33tCS *ttW ft C3, « ¥¥t® 

«3a 5f3ft*¥ C3tea I $t3 a'Sat* 
W? fecifti m»li ftaa ftvfatai 

¥3*133 ¥C3, C¥t3 *ftftft5¥ fsftl &*tfl 
fsft 'Si arfisft* ¥3F5 ' I 1tC3=? ft I ^jftl) 
3ft **♦« Wt3ftc¥ C3tC3, $C3 C¥f3 
csntfsc¥3 straits 3fftl 3tC3C¥ 

ft S3 ¥fs3 3¥*1 &8 C«fltft5t33 

«rc*fS'f«(fts5 (Aberration) fts^l 3t3£lfa 



’Jft^ (E) ma^ *m*ia (P) ¥¥3*3 ftftnr *ran nmta ma<. ¥t¥tcna 

*Ttl3 «tW3 3ftwn C¥^tr=n 3HW I S^K C3C¥ 3l 
^33t3 33 r t*13 *lf« I 

frnata nf^53 3Jt3J1 ¥31 3C3C3 I m3^ 3le3 I ftci 3 ' 5 tT 3 W ¥ 3 l »1 m| 

mw ¥^n^t 3ft m¥| 33^ 3e¥l, 331 3t3 I *tat3 3^C33 fifwr WM ¥¥- 

^t3C*| 3W 3^1, 3¥W «3| 33*3 «Tt¥tH *T*3 ftf«3 WtC 33 W ^3 ^¥*^3 
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^IStlll i*iwfa<® (Parallax') ifsi^l 
'ltd I fas 4 $ ifn^i 1 * *1 Cl. 
c*t*itfa*ttn utis laintfas stsi <®i fa<s 
*n wtsi i$i fa*i sfi i swss 'sistcn 
ll^tsfsir^ ifll'&T gitej?) (Bradley) 
stfists ^Fca=r 1727 itti; «rfs fisits 
*ffT5% citll (Bessel) 1838 ltd small 

^istns sn^fa;? nfii^i 'eitfisti *tw i 

lUBtS S^ttlJS *11 it Cl, C*tltfa*tt11 

cifatsfsr* mi? cit$$ %«?rs «3[titfa3C?a 
i*jfii!ftii ifsilt fai, cits* <stn «rw 
stc*r c*tntfa*tic* $ta mt? $ti fat 5 ® 
at *t stsfatw i cstntftsti ifaftfstti 

it BtCll *tt* 1 fa S*faT1 StSI I f*S 
i$is %i $ti it mil fafa 

tssfatts «r*ti *ts fats fain I 

cstitftstti* citstsfar* wt* 
■s(*tPi« wt* «rt* its nr- 

a ?t-arW'ai l fa lfa-$*fa fats ffafn 
fatnstn stun stw tttist stlt 

(Tycho Brah?) I tfatsl fat«R CWWtlfs 
iflSt 3 ?) I SHtst* StStl *Tfa? tIT fafa 
fltcm (Prague) <8f$C1 1*fi> *ifa *rt$fa* 

3 nfc« itwfas «ffaii stw in arts 
28 1*1 it* <31*1 ifafafa « *nsti 
*Kci**i *zm i iris-sn few* *11 nts 
itts ci, ssiWin ssws «rtfi$® *i fa i 
fas fctttsi «r»te ci ii isntfa $ts 
itwfarcs ivsr* stsfatn, ci'sfa ^w*ts 
faw ittcisi fessi * fa«j\ istn fai i 

1*1 ®1« SMI It^tCIJ IS C5&1 its* 

fas fctttsi wfws wftis wrfw 
c*fa nfwtfi sirs stew fa i is i*sta 
*ts*i sft* istss *rfa jis, fas tttists 
lies swan it faSfi fiw sics c*fa 


itswt fas si i si cwts-sts tttcsi 
fists situ Cl, *ffalt fa"Slt fas m 
cstmfastcn cifatsfa* mt* S[s i fafa 
Clfaw»fc lies 1* S$1 SSSfa fctstfa® 
*stn I $fl Its, *ffa^ fai <W 1 S* « 
5* ^Sf*tl Its Bflfac* CllTI I 

fas *!StS <JT* *Sf*t 1 Its St^l Btlfat* 
citti i tfatsli it mt? ifas ssis 
drfrestnr w fa. sstfn i*j *n cits 
*ftti ci, ^ts isittn c*f*ti fal i*t5 
isM ^iwifa* ntiiii -*fsfa i fa fa 
i*tsi 'sisttii isisfas ifas^i sa 
fati cstn cii saiti sts ilffai iti 
*rfstM cb^i stitwi si it^sisi fas 
«£ts its fa, ^sit c*ii fafa Snfa^ 
fastts itifatm s^ritai ssifa ^*r« 
fa«i *tit fafa *ts SSItT «tfa^5 
*nti cili *tw fa i 

tfacsi sfas ^ti i*fafatia iitistsi 
sit* sstss *tw itstts nttw fa, fas 
$ti feo situ nfti*i fai «si*ts 
^iiti citfet?® fa^i ii^ fafa cisfa 
lit fafnis *tifatiii i»ttc*ts ssrs 
ns *ti i**ft cst*tcii c*i/iti cisfa 
fats sWfas stun *tii i c*n v its «rss 
cst*t c*t*ttfa*ttis cs\st*far* ssites 
*rt^ ^tifaciii fafaisttsitmfat* 
ilfafa* stsis fafats siiti *nti sts 
*tits itsstf sen i isftit 
csisitcii ^swtfas flfasti §«»*fars 
«rsti nt«ii its i c*n N ifs ^ircii cs, 
C*t*ftfa*ttis S*St* sfa It* *1, ^5faci 

4 fajs >srtw *sntss *ttsfi witfafa* 
fans fa<i ssi its I 1®1 fastts *si 
its, cssi its i 
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n*sito? *at^ a?i at* 1 a«rw to fatal s? a^arto? nttaw aww? wta 
780 faa *t? *T9 to? faa?*t® fat* faf? *?1 *t? I • tot? ^ a**«PlI w 
« to? to 4*1 a?*lt?at? to? a?It?at toapta? *T*I (Time of 

«ltP[ (Opposition) I <i| aat?? atar transit) w to? «r?aaa (Declination) 

’stft* ^-ata ***14 nfaapai *t? caw > awajto? attto to? ^aata* 

to* ‘to 50 f®apt tot? *tntw 1 fa<? *?i at? 1 4®tt? SAM w SBM 
* aat? w * *jfaa*t 4*1 w- ctoa? toi at? 1 4*a afa *rfa?t? 

c?at? «rafa®, «pm* a*r* *1 780 to wtfpj 4*fS ** a?i *? (tow ft* 

(360 + 50) faaft tow 1 tow a*w? 1 * a?, tot* fe«xw*i toi, wm 
afasat? to Ifttwi 687 faa i **•»«* fctow*i cat* *rta* *a), 

«ro< 4 * 687 faa a? *r? a**i *t? **- tow SA-SB, 4?i «rt®Jt*?l ctofs- 

*rca? 4*1 fa^t® to toa 1 4| ®*r £4wtfa* 4** jaw? ’rata (Astronomical 
^taat? a? 1 $ cat* <jfa?)? $*at? aaw? unit of distance) 4 ?^ 4| $sta? ata- 
^ w toftfo* featcal fa<? *?i *tftc® ftotafafa?' totcar AB ca? 

at? (3a* fa* ariar) 1 *f^f to cat* aww? *?* SM fa<? 



3 a* faai 

c*a/it? vtf* to cat* a*w? 1?? fa-fa 1 


a?l at*, c*ta 4*faa 4?* to 637 *?i at? 1 4 *tta caw »it? a^Hta? fafa? 
faa nw a«rw* *i?to M ; ^ faatot® totta to caw a*w? *jnr fa<? *t?wa 1 
afaat? tota aateta A 4?* B1 §»? aai ataat, to *tw? *ifa*tw $n*?il 
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fofa PfelflnR fettcita fafaai ^5<fT 
cm i fro jit? fcniann n*i«tea itn 
•jtntw fofa iKfia «i3rf« nf%aar*i ira- 
ftnrc Jin Jit ifaareaa i»i fisfa 
ci^tea <*fiM leaffria, *ttmt #ta 
fa^fi **»ifw? frwtfai iraa *\Tm 
•tf«il atai 

tw?t ClCl nHtftltl JIH tttcil, 

11 frwtfaCiatt *1 ft ftlCl JI13$ fe»H 

Cl, C*Jtfwf»i lift EW I 

fa^s gsn itf i ** citam nei siata 
1*11 ft*l SlUta flCl!’rtflSftC’Ta ifalffl 
Pitaifiri U f-tifan a^ateia 

«H*tai Clftt «1 ^jf^5a?a? Ill* 18R1 
leaa fa i fi* faf%a *i^tea nwa jam 

Jlfft aj*p(< 3*1 fofa llltl *HCl*r»ltl 

jii 5ii«n *u wifiita facial f^f^ 
cneia Cl, lfC»ia 111! fs a?, Jiift 
fens*, ita Jiift atffe (Focus) *c* 

*HfT® I *111 f*ltafait"t TOT C^s*f *lta 
«Tta* ciiena ci, aiena ’F’f’tw ci 
*vf ’lit* faifcuSf *ita afcfti nf$ 

WCllt?* 2p\5; ?t ClCl ^ai^f *WI 

nffe i*lai fii cita mfci iina 
*tae$ « rtnataftawta fa*fci asta 
new cstn iaen fensc*a cn wx cn 
ica, *ta cisin uneia n stints 
natn i «r*jis ci*r »its 4eas nffe nits 

«tn fft, ^<5 StflltS lacil 4U 'Si 1609 
ItCl Astronomia Nova (New Astro¬ 
nomy) (arc* «r*tft* sen i ** $ft Jit— 

«W «tc®ji <ar* *e*a stifles 
<sft fen^ftsta nei cites, <at fenic*a 
*sft =ftffe ?et *sfa® I 

lasts w : •?* « -ness nestnstat 


[ 25-r it, 21 *W1 

utit< iita mesa suite! fe*faess mta 
*<n css sea i 

nsj sssta fan <it ci, c?*(*fta 
cntac^far^ auatm ’rst'st^ «rtt*l fa, 

>sttl«f*ia ci fa^ (T5) *f it eci ai, <st* 
«tf®ll« iac»R l Pit i<tvsl *« 

filfcia ^:n Jit «<IT «ifH ’Rl. <▼ 
itaf fli I it^rina faHfC“t 
(Tptitfaitria »i1«ata ill fefi cstPR f*r» 
if?« *ta*ri «rti jii f'stif cut phi i 
Umtfkw *?ifiMta ici PF*rjnttn fti 
«rps « *t*4«ji i 'stt f^fa 
*tfaf ! ® i®j fa'ici <fit"l lac's c^aticia I 
ft ital firsi ci*t*itc« V3f*\ ft*i, 
ita wm fsfa itwipra citi^t Ji^tes 
encaf^r^a i -sfia^s:. cititfaitna *in^ 
£fti jii I'st^a leu it?ria fs^l 

*ri ca^t aprtwt® iraftni i^ata^t 
*rai *ft«lt ^ta« leifti, ita iw 
•tcattt'seaa il^feua ^ icaifett upt 
TO fti I Jia cec ae if ita*l Isa's: 
d, ci*r*ita ^fa filter Jieitoa >«w 
’ftPlf^i ft’fteaa in fin, ita mi 
ciltcai ita« lei iifr fti ^11 
nei, 'Sta ^?l:ia I'sitcia cl^ca <na 
dta 'sli il* ita aawi 

catei *tfi fin cifici n«ai ita i 
ciliteaa •lai'sf 10 i^eaa util 
leaiita it^fii ii ^ta <ateaa ife Hill 
f ®ta aina itfnta i 1619 *ite«i arftfti 
De Harmonice Mundi (Harmony in 
Nature) atei f'lft'S Jit ^at ICll: Clta 

«teaa ifta^aiteia i^fin ita ^ can 
« 1 f ^aeaa laieia lei iat5*ftfsi; 

Pi, Pi ifi aft atcaa it^iiti 
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tom tow 


43 *' Ai, A a «tnri xi cqt? ^ yiij 
**> «t«CT P^ : P,*-A t * s Aj B a i 
3W* q*TC33 4?? 43\ CGfJtfsH'Kfft? 
4W¥ $3tq3 4?? «Jt3 cq cqfa 

'qfa^iqtq ♦Kc ; WI ?£3 uq$ qtqtcqi 
®t? ^ cm *ft> *3* ft<3 ?3l qt* I 

qfowft vm\* ?3is 
cf*f »irt w «rhrsr$n, wqqtw « hsitft? 
"TO ClrtHJT, 'SI I 

&q?3qq^q* qt<? M fa *t« 
*ffftqft33 enters ?<ti i to. c?t^ 
ftstq <afcq3 qfeftft ftqfai® qq, 'si f?$ 

ft 9 ! c?*f *itE33 ?wtqi i p\ ftqq '5ftft?|'w 
?t3ftt»w qt3 mfcm ftfciJq, cqnjitm 
,B ltft?f£S3 «tf3 50 qqq *tC5| 
cqfaratqq cq, $|3 qqt?qft ’ssftqfft 

icti 'Sft^C'Tfl ¥£*! tfrej? <3|q 4?fc 

Cqfaqt'® fcqqre ?3t? 43^ 

\i * •r^rnnftit qjtqtf qqft 
qqt33 qjqqfcq 4^ fcnqras qqfq «nq 
c^w i «t34q cq*f >itcqq «wq * 
ft^sfa c«\s ftsqftqrft qrtqji ntsqi 


c*r*f i «itw onrtw^ cq, c?n*ttt33 
$sft t?t*tft ft? qq I ^ ^<3 qtf 

43<, 3ftq3 TO ftt3lTCl ?3tv5 qt3 43\ 

qft? 39 ft q:q — (M + mOPt 8 : 
(M+m s )P 8 8 -A t 3 : A a 8 1 uq<rfr=T M 
mi, ra a q^ftl <ltqqt33 <5* I 
■w ?3i wf3 cq, <ar?«ft3 93 9^33 

y*Ht3 49 ?q cq (M + mi) 43^ (M + m a )- 
*rc<(r nt<fi qfqta i 4$ *rfat* 
*fK?r cq c?q»!tcfl3 w 4faw ftrnft?, 
cqfci ftg ^qf'stfa? qq 43< 4$ nK?ri:? 
fcl*W1 ?3C*& fe*fC33 CMC? C?n *!TC33 

'sttft ^f3 nt'«3i qfq i ?tcq cqqi 

ell? cq, fc*R33 ’wfe wtfafqstw 4?i& 
wtt(< ^rn cnac^i '?fti ^msa 

(Bioary stars) cm «fCltn ?M 

^affe? qtFtcqr ^ «« ftft 

?S1 qt* I 5f^I33 ^3 ft<C33 3lt^t3|B 

CgfJtftf3®t^3 Sljql ft? cqc? fttn 
W5< I 

qtl'SlWtfl "fst* 1630 nitC3f3 

15| qcsqa 4^ qcrq^ cqq^itn ««q i 




itTO ^*1 &4f9f 

qc^i ftqftarnn? itwn q'fNft^q? 
^Nttcq ncq^ii srfta qtfetq 
?Ht? i ?cfe|q qwi io *!f 

| i£|^ «ltt*!t3 

^3 cm qta?t3 «1 cq^t I 
qrfpfl ftsfatqq qt«f 4'»ft3 5tq-- 
d*!B -tfgiH'^j «f«t9 *iti!ti\rw 


qtt? ?c3i ^steqq qc^T cq nfe qft>« 
ftq, ^1 fqpiq qif^c's ^Jt^ftftFtcq? 
'stes ^c«i *d w 'sft ?c*i 4?fei 'srtwt? 
ftt^Ncnq iq q? i «$ n^r *oqfei q^c?* 
%ft c^f^qts HC?3 q« i 'St? Tfftq 
qi^il 4? cqcqc'sq 2 qt^f? 'sfin? 4? 
'sw qtai i 4^ 43?q ft^q qftqt 4 ! 

'Biirq1?.»!fe ?i l 
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[ 251 ?1, 2s 1«J1 




«it:it* f5*§a:is 1*15 *F:fctftfcts 
f1«r *d fisfsns ifotd i:s 
st:i i ifcn «?▼ cidcas *ri »w 
<5t:H 4* W 1*15 it* sts't SS I awfe 
CH^tftfctS fl^Stl* VK fl<5 Id ! 

^itst 115? Wltfal *t«F 

*d I 

Idlld? Cl *fll8 Ttfetl *& 5t5«, 
$tWS Clff *SC*1 1?dt% ®WTt*HF 

^tC!?$ «rtCTWtl5t« I f^®fl ICICfl Cl, 
4*1#® 11 fill *S1 It5 ft 

«sn cut? ?j?st:s? ci istiits ci 1 ;? 
411® ^«t*s Sdd, Cl 1"1C# isl^l-ftStol 
BfatltS «fC5r 4$ «ftClt? fevf 15itC1? 
«t:St«R I ftflfc C^W itftw ifaitl 
®ltWtl fiffSl «f®J® ®HF?t I fassftt 
?W«1 Cl, ftftCI? It51 1:5511 Btltw 

®wi wi*3< « ®ij *rt®si ci:® 

ltd 1 

*1W®|<3|« ®Nc*RI TOtil 
^utitc&ftftsti ftsfn cncst^ i:ic®i, 
WOT sftlCI? Ufa® ^td fall— 
45ft®: Cl 1"*ft# Wlfa BtltltS ®fts 
111-2 45<, ltl-3 C’Nld WOT ItitHI 
scsd i 

<?|B 4ij5 cia?t5 « anti 11^1 
?c*i® n? id ®wt* isfn lints'® 

«rf®® i ^ts icii «itd ot? *if?:?"t 

me# 1:55*11 btitcii i iti-2 4i% itt-3 
c«FJtfo:*PrMf5 , si fin* ci 1:15*11 Btfiesf**, 
®t? g$t® ®tfa*1 C1«51 ^CffJl—*55- 

cilf*® sfti fttfid? itsi 'fft? fc«M ft**!*!, 

*t#1 «tl«Wrtto Cl til lt?*&C® «lt5f- 

i5jcis i$OT files? ?t?l 4^ 


-at:?? «ffi? fei^l iidi ^i^ti stitdl, 
OT? ^fi 4is «rti?t«5t? siitii't inc# 
*FcSt:if^ nciili Ftit:il, OT*t«sts 
srifs it:n? «i%n? ifsiti fifii. 
OTs sfa-fifVsi cot 'ffi? <®t*f fimi 
411 OTOTSt? ®rf%CTW\ Sftf flf#? e l 

me# 1:5511 stitdi i 
wot «jsmi stitits ot it*! 

c*Hiisfi:® ci 15 isitf® ^td, <5t:®> 
^intft® c?f®«fiSt:s $fB dtft jsilvi is 
«ts mvfiJ:* <arc^ §lcit% 

«it? 'Bn?fSc5F i^ntci ^t:«f? Sncitfl ^:? 
cat'll ^csf^i i iiaf c?f®ef*i^t?i5 ?tr®a 
fens itii it? i ^ts 'ewi ** f#:ii- 
aijt:*i5 «s®( ci^ i «?1S *^t:?a loo 
Cl^C^f® I^CBS ^51 1W# f^f*H itlC 1 ® 
ltd I 

wiatc^s istnitsi ^ vi i ci *ri 
fiii'dii ^f«ipi ci^ id «fati? 

^:? iti 3 ifurcfs «t*r filcw «f?i 
Cl Cbll 6t«lt5, c*rci its ci, iwi- 
atRS ; «Hit3i1 ^3tc?? 15 f®>i cit^car® 
llcb I 

u^pfS fic-ts ?s:is ?®art^ less ititcu 
sills itens nfsitn ci«si is i ^ 
is'S fiSt? nn itit» ®nts itn® 

'itfs^t? ^srs itc? i cit^tljS nfsiti 
sfils i1*i isriatd? cil in? 'ituHsti 
lies? i:u ^t:s i iti'2 4?^ iti-3-c 5 ® 
i:? csfw®-^?^i is ntcil «itcs i 
«s«fi aid? ci^ts-'ssw ^t:?? 

® ci?*??: e rs itn ®hi ?:? t ^ 
itn fifs cid ci nt«si its, ^t? 
*p:i n^s^sts fisni ‘ii^ ^fi? ikis 
iis fi?ni i f st'® i«? ss i wW’ttft 
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ca awfoa caf®«-*aaWi as 
aatcai ate*, ®1 «lt*ttS %* a^ m I 4S 
attfiajlOO cafc* 150 *Jtlt<3V *ffafaa 
afa fafasa atm* w i 


at*t'2 * -3-41 4*{3 a^aWfe- 

ca«a^ afas ¥dtfaSta «rtci i <aa nt*lw 
awwsa §*rfa®tcna *rta$t«sta fe«w*i 
atm ata i 


CSHtf^ \S afl^tetaj 

<iFF*t«fi fW 


Ca«fi?a * a<tfll®t« caftflai 

*aata *ta*tB apw* a*fl «tcat«R i 
ai*:aa acaa ®ta «r*H nti ®tata 
aiaita—ftf fa®ata caaa 4*tiata 
®tat* ^®tca a*^< aa, «rt#araa 

CT5*15R^ aW **1 *S1 w 

*a al1 

ca ^‘<it{5 *t«t a«ii ata ai cM^ ai 
CfltftFWI aC*J F\ aF*tft *d 
*tCf I aa*a ca C«lt*i5* wPifaa nc* 
*ifaf&®, ataft* §C3WataC-f 
faaa»*t« ntc^ ^ts i *rs* c»w * 
ai faresfatac*! caata *rtf>T 
f *i$ataa vac*it catan w i 
*fa amaa ajtntca* wt 4*$ «rfap«i 
«iffc *ar *d i *itataT®; caattoa 
ca aS*l ^ atafwt* tffo^fa, atafa* 
^fWtl ®tat *W *d I 

«itata afat® *% arotata ajtntca 
Ca 1GS9 aja^ta VI, ®t* *W7« Oil 
«m «wt*f earn ata i 

acaa facia facia wti facia facia 
TOH f^fB3| «tfofapal ataft* «1HVW 

farti*, fafea ^artcw a* arw¥ ajfe- 


efic^a faciaa to *sc«i afafaistca 
^ faaca «rtcit*nt® w\ 

fe* afafa* «n*ti w*m 

caat*a« atafa* ^am fa*ncia astaa* i 
c^*r=i—nt^ nfacaci ca cscaf& <ff® 
c*rw «^i w-l ^it^rv 

%riRt 5 , «r^tf ^ <1(9 
ftfflfftfir cm c^c 5 ? ^tc^ i 

cartel a:»j f^feai 

^tcat? f<F ? 4^ hffejr nm 

*it^ «ft«it» ^ ? «tt«a *tma >i^r ^ 
c*U ^%c? cw, *it#l ?>n»pr c^t^t^t 
artnta viU^ -«rtnt? ^hi i wnfo? 
®Hta * nt^a nt^^a «mn af ^rcai 
^®ai:¥ *(fif¥® *ta c®tw i ^tftwa aaf® 
«a m* artnta I Stc? W at?a ^ta 
n affair® an ac«i §dfa®i— 
! ^a! aacaa ^t-t®1 ®tc® "14 
^a:« ntca fa i cat?Faara cats 
•rto ca^atlB caca atai ^c*i ata i at?caa 
mm ^aa fafe* ^f^fapata fca faf®a 

au 

c«rcn ca:-r ® *i«ta acsa «t®ta 
=rar I ®aTa*[ a^ ¥tc*ii, ^atata 
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®ta *(®ts ami fccwi iti ^ti, 

ft* $ca i fcaa*caa itfaa it, cnfotv itai 
fe®afaa «rft® cwss « itsi *ws 
%«fi^ i ai® icfo fiacit^i w area, 
^aitcaa i®t*i isi i 

Ksaacsai ntcis «tBfa® amts 
itts ■rtsrnvft ®t^ at®? 

itft ltd atata «its ®fs ad cift 
ac$s «rtai atata*fc *ca fVaai cift ac®s 
«k ai aisaul its §icat%, ^ faats- 
facapai iti ® aat$ ads ifaesftr® 
®tc«ra w atajTftn I 4aa fi. aa-at#ta 
a<, i<® faciscsts naM assist is*&a I 
fafta a< latcaci atafti «rf®faata 
atfii ® aa®tfti isd fa<rs«i i*f«ft 
catss® 5 ai ^ci« «ti® ®u fcw&ws 
Ktsi fa*&a$ i 

catn fa<ca ai fsfa'sata cins ma 
«rortn Kits i«rta icscs i K$fai 
stafti ftfi^nts *t*nt«td area ifs- 
c«rfac® atafti «tfaftai caasrs ca s?catn 
Kd i Katcas caci ®ts «t&ia sa fa, 
4$ fairs «rta iajf wts fcadft* 
itaitsti ai f&fami-fawtstds <sf»«®i 
deaf ais ist® *cac* i K*tf®^c® 
'sftsrat* 'Hits m fifa' 5 * 
W an aca ?ci« faaca ftasi isi ® ^ 
caata adfc «isiti Kd aci ata ifs i 
itfe-iad ^tis st® «rt?& is, fi® 
nai nara® s* csic*ft *itf& its ltd I 
is a*, an ift-wn ®td ista Ki^s 
aa Kff*. fafvr a* mm ataj ft* f«a 
nstst^s a?fr its I @«s*n Stella fetes 
cifc ai aptss its *tfe ata Ksts 
®tests ftta fs^® wts i 


aatats iti i\ seas a:a ca ^fa 
s»Nta, itcil ai a^ ci ^»ta ®rt1tc^ 
itta ai, ^15 ca^ iti ii 

itafa itci «ita^%a—f®a s^ 
f^a fsa aTtca ^»#tiata ica i 

alsfcaa caita ^ ae®a «rf^fapai ^tacaa 
^ea ifa^«ata I ciw ae®a 
data cac® «d, aae^ai ae$a aeataaa 
fata ar^? attia i 'Kara ti 'iracafa 
c^tfi dita ae®a ats?iF ^ «i|® i’fa«rd 
fae«fda artfata cici i 

f*f»a aca ifaeacia 4®ta aadca 
ifelfiT i 4$ ifacaeia «r®tca 
aeaa faati atat^fca ^ea itci i ®ta aear 
caal^a <uifS faftk ^ta ^rfaita nai 
ai ci cue*—ufaffa itc^ ci ai cicats, 
®tat ifi^a e l ^a *waa atajea I 

^licaa «ritia®=?fc® ^fsasta ^ta 
ar^5 m ft® a®^?cf3 ca «rffi 
«rwfti awcaa acaj can ata, ®i fis- 
Bt^da ^jfaca a®^ atatsr c*ti, aa®c^a 
aa^tiata ®i < 1^111 ft® ®fa ^gr4f 
lft*a itstcai «rit1 ica ®ta K®caa 
fcnift « cB®ai, ata ®ta nfacai 1 
faciacwa ncaaii dci «ftai ata, «it^ 
ns aat^a f-r® ifacacia fti ^Ttci 
fac®ra atafti fsc3ia «rtac*f, at®caa ac® 
ata i"i# faaii a^caa fccaa'ft®- 
at^ftf®ta ^<®i faift® ?c® ltd <ssa 
ca ifacatia fss ftifi ^tr® aatai «tf«- 
ff® «ftnta cbIi its 1 ^®ata ®nr®a 
«rftff« fsft® laata acaj 'srtarsrat? 
itc®a «tcb^i n^a 1 «i^® ®tcatcaicaa 

*rtar «rcsfel ®ft® aciJ, ft® wtcaa 
stiftlS fdtea ^ ht fa^^i aa 1 
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n99<$f *tt*i ft$ *rf5t9t»f5 >rcw 
5f5ft* *f5*t5 «jfat9fat55 C^I *15 
<3>t$ <?r 51 m* f. «Jt*T5 5t5ft* 3&®«rfa 

55*1 11 U c*c5 t%c3i tfftvfa^ *u i fa* 
5t5ft* WtC*C»Ml 4$ 5t5**> fafa* 

*r® *ftc« i 4^ ^t5tt5t55 ftr*!* <$51^1 « 
n5"5t55 fe*t* ft#5^*i i ^ 
35 ft i *fttfa* ciz$ femora *tw 
fa* c* cm™ 4*fe5 ^tut*** 

5jftaF5 **C55 5C5J *lfip$ *5 I 

'sTSfa, «rftt5ft 51 «T5t55 m ^P1- 

fa*trt5 nf«*f^. 45 «r»lT9 4C55 «ifa* far 

f5*3M « 5Mtf** f5995*4 ^5* *art^tCt^ I 

*559* 45* m\* (I. Q.) 

5*3 ft 35 ft* nf5£5C"f ft* 

%fo JI 

•fitoi-ft^Wt* *w c*<m’ c*n c*, far** 

51 mm *ff*5t:55 fal **5 ft35^5 5f*55 
*T9ft5 55C5C5 fe*tt5t% I fat*5 5t5* *t5 
C995 <3lft5 SJtCTHj <etfo*ftv5 *5, CWF$ 
5<5tf5 *Tt9ft 45C*ff55t55C<4 C**, C«f9, 
*ft*ftt5 epf « TO 4$ fbm fappKrcn 551 
nc? I C5 ft® TOtW «T5tj* 51 ’«I9t*5 l |5 
*15 *tt^ 5&*1, 5t5 5155 »T5F*1 ^9t5 

cn*t 51, lU ft* ^C5 5t5*ft1— 
5T3?5tCft I 

4fte55t*5l 5^ 4fC5l*F5 f?5tC* 5J5*t5 
TOM sgfa 5t5ft* « TOfa* 5**tC#5 
W<5 ft5tC5 ft*5 5^ *rif ^ftfer * | 

ft* 51 C5C5 51 *tC* 4fM5« *9^3 

C5&I *t5 5t®5 5t*tC5T I 5185 »|fts 

ft*E* *C5 I ft*-9C55 «jfC5*f, 

$tf fa* «*t5 *Tf5 5C85 W*f5l f*faj *t*59 

5t9*re «r*tft* vi i 4$ civs *t®9 «rfa- 


>**15 f5599* C5C¥ 5ftft* C5^5t5 C*fa* I 
555 5ft5t5 mi 51* *£«* 5t$ ft*95 C5l* 

ftft*5C* W, W ^tPT mi 

«ft»ft*F ^N«PN 555t5 ^tf5- 

5f^C55 *?> I 

sj^j56t5 ftftc-r* »tiw mi mmVii 
f5f*5J55t5 mi ’TTft C5t«r ft* ft* *1^1- 
^5t5 «1^ft5'« ft* | «ltf*5 5ftft*tc«5 5E5T 
5<1^-^5f&rai;5 ^5t?5 nf*C“t5 *I5 S %5I 

«Tftf*i5^t5 «ftfft^ ^Sff55F5C®5 «J*»15 
ft»i i fa* ^fa* >5«j®t5 falters >rtw 
*rc* 5t5t*f5^ 5^ ^«fa t**t5tl I 

fiftfft* 5C85 f*fs* «rtfa5 ^5 

5tSJC55 C5 feC5f«D nt55 ^5t'4l, C^T 455 IZwfc 
f ft* 5^ « 'St* ^5t5* i 

3f5 «ttff5 «lf55t^5 5C85 «t5 *1515 
55 1 5t«f* »I«lTt5 5tC*5 *tftt5 *R*T 

5:®«^ mn n^tni? faft* ftstn C5tt5r— 

C5^ ^*15t* «ulft9t5 «Ttfa5 '=Tf55t^5l 5t$5 
^55%* 5f5ar—•*ti *t*1, ’Tfal 1 5FtW1 
5^ C5Z 5 I 4fant*1 55f¥5 affat* 5t5t55f9 
5t5*55 *C5 I 4C5C* >i^5t5 fat-fC** 

# *51 >T®9 I 

nt-5l*J 5C85 5I5^t5 455 «ft* 

5tfi* 5^fC5 4C5 C*ftt5Cl—5t* SfatK*J9 
«T*H mi C5 1 !, ^tSJfft ** 1 

ft*C55 5C85 f5^f*:5 «t*ti5^5ftc^5 
mi 5f5tft* 5f5C5r*5 *l55f9 C551 9t5 I 
5f5t5ti «rftntft^5 **C5C* 
55 95C55 ft9C59 ^55 •ffl*1-f55 5 |*t5 *C»l 
4^1«r5lf** *t5C*l «ffa** ftft* 95CJT 
5^ ft^lWT *t5^5T« C55j C*fCl I ft*1 

* 4t^%f5*f5 ^5C5tf*T*1 fa^r*C5 4| 

*K9511 =5^15* VI 5tC5 I 
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6 s** 

7 *** 

9 *1** (85% ft® frap? 

*' *fi»f cto) 

10 *** (8i% ft® ftsf ^ 

« *1*13 (Shade) 3H*fa '« 
C*fftt%$ ) I 


TO 

TOtfi 

"ft. ^ft, *T3«F * 
TOt*t 




«lTO 3* 

3K »rajf t TOtft i 
TO, *rs«r, ^** i 
CTOffi « ftc* TO (Mauve) 


3ft * TOtft I 


<4*ff® *1 3«l1 ^t*!l, C^T^l 

ntwr ftf®c?5 nt* i 

'oftfstfa* *ifacTO ftt®R? 

TOfa* ffttFf* ^C3ft *3 ons oim 3t$3 
TO$Cl* ^ftfer C3$ i «M1 4*$1 

3^> *1 TOffa* ft®£?3 CTO ft*—3t*t$ 
TO I 51 TOft* ffttlHfl «f®TO3 *rft- 
c«r%« ^»uCft, ft3H «c$3 c?«n 
TO, i&*f3® i«tvf?i f&sj 4jfa$ TO*ft1 l 

(1) m 

(2) ntfotft* $ft*ft 

(3) jtto « «ri*i 

(4) fe’ft’f 

(5) nffti 

ft) 1*J* (I. Q.) 

TOft* ( *ftv5 ssftl * wtfll *tfe) 
ftabft^j 

(6) n ¥TO3T3 facm i 

oi$ «fflc°nai *rit ’spi-ftafti cto 
^ftfl TO cq, fkais »iftjc*i ft®TOl 
•ff«i *ft«ii wi ®*r^, ®ret* f 

^ftcTOt ® ^f«TO, f «i-TO=n vw nft- 
cto* to to* wft « ^feasts >if f« c»r 
TOtl TO sat* ^15s ®tlJW—c*j <cH TO 

ft*T to w** w irf^ i 


TOtcw TOtcw our* TOft 

TOfa «iftftTO nifti-ftiftfi 
bot* to TO TOi fcn*« *r* fsftw, 
^fTOft*^ fitfRsi *w ft. fate?* 
»rw\ ft$t5w« on TOftr prefl to i 
*3 5W 3C$3 TO*lt5*1 *$3 

w, i5t$ sc®?! 

fenn^f « ftvft nftc«rPFc« 

■TtWtMl ^fll to f 

»ift—ft®ii «it^ *\ ftti nif^i-fsriPlaFi 
=H *ta 4500 ftir »ift ?c$9 
«lf«f3F11 to to* i TO *0H TO 

M ftftc? «ri* ?ift ( ?ftTO arfl*) 
*u *Jt=rtet9 «r«rjt*f=F Wolfarth «ta 
TOc?a to* cw«rc^ i to 
«tror =itf?fl ifft, 

?tft s\^T *c? orw* c*. vim 

■frftsi toc* i oit*4 ’itF 

^*! «<j ftc* c«rTO TOft ® ft*!?!® 
*»i nt* it® to 

'"itFf, =lt% *ff«, -il'S'Pft « 
itft *t* 'SltC*! I 

*jt*t®tfl oi$ *ftc*ii k«r« *tiWi-ft*'ftt« 
▼*l ^CTPT >l^*tftc® « =f*«T TOtft® TO 
w ft, crft-vicv* m ®ti^5*u ewi 
*ti =n i 
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^•ifafaata »KaTO Benoit ttCTO Cat* 
▼twi lc«r c*r<rw ca, ^tc*re fa»rc- 

■"Jtf <flCTOtca TOft^ ffl 

• 1 ? *\ 120 aj**t* *ca cat** ca, ^tca* 
y*a « caV*-«tfTOi «f<gi nfaatci 

catat* i faf%* ar®a afatat* aa 
«tfll wt*r* a< a**i «a afatataa qfavs- 
1» $11 ¥HI¥ Wt^Stw *<«3> WCTO 
WTOtft at$a at*r «rta* n *ta *ttoi 

CTO I fofa. f* ajft« ^5 

Wfa* « atWl ?¥*lttTO ^ 

a** WJ atatTO I Benoit-4* 

ars. C5t<r cat* afec* fcrowatatCl «n 
aatat6 aftcatfrfro « arfa-ww *t*j 
&wi «ratfTO> to i atitf** fowl 

>»t»! *<t* a»l1 TO ergotropism 

"ft* ^ 1*1 at®* ftt^SRI «$t* a*! to 
trophotropism I TO[tat%ai ^FTOr* *t* 
** TO *t* *1 I «tCTO *ttl at* iftp 

4Vl « ca^fl fa* I 

’TO*—*rt»l *t«* fctTO* (W atTOt* 
■iwj tftetat* c$**i cwfnti, csaa* tgjr 
caattas caatr® c*ft* <®ta atafa* sii 
*t* «|f%wtw TOT I 

TO*TO •I'Nl—wvcn w C*t* *tt*l* 

’Kftsftt *< **fwi C*t* atfo* TOTI 
*t* i *$ ^ f**t «tfafo*t* 
W* cat* mb to ffisfcaa *pi 
to* w* fate toi »rt«r *k 

« wtapaat^* «r«t*f*fafc *ta« 
wt® *it»i atft * wafa frjrtta* carte* i 
Wt* to* fa fa* «rMi cat* catt* 
wa*i f*<fai *ai as*; ca 
***te ■it*! av* *ta, c»r fciwrtiFte 
* c * *l t ?fa , l» (ftflfl ^at^fa* *ni i 


«it«i ()—1! 
■ItCTO <2f3t!??F TO I aitcro 

^ww*n *i^3 to i «*ito ^tc>r ^ 
«itt%sft3j—■wrtcn *r^tfSi^ i 

•itn—■ittTO tot >rt*ri 3t®9 
^•fvafCTO T»| I »Tt*rl «r^*F—■®ltw# 
-ifiKf fro?|5 ^ca itarnfawia 
^t?t i 

^t«i -^wfro « TO^Jt^ itfira «r^lati 

^’‘-“TOta^fa C^JC&a “Attractive 
Nothingness" ^TO ^ «ttft“f, ^Htn^W* 
»lt? $\*\ ^!t*T «ta wtnt*. f^StTO 

fsi^tsc^a frtf ata i 

’its^-nfa^ ctoto ^t«¥a 

i ^if^a qfe, a^stn, aw 

aFca f^afta^tca-f «rtw i 9ft? 3\n -rlftfro 
faww «ita ^a fTOta^, 

^H, ^ « «itar*«fa *if«atTOi w « 
"ttf% "fff^a to*i fell «tas?ta a^tTO5 I 
*ltF faart>r ^tcar—:*tTOi ft^ta 
•ffilTOtft alBti *it^tfaaf faaaa^a ^c*r 
ajfea ^taaf^a afetf I 

ftfaa wly* ^fa ^ia fa 
9tTO«F — : fa fal^ta to? *ff«^ac«ia 
3f^tff i *ttfai «tati fa\ wtfl TOrttw 
^s-Wta Gemut—*!ita « 
wa^ita c?t'8* i 

jfaaf^ta fa aro, atsi &fa fa 
c*rtat¥, wtf^ftr^j? fa a^ (Blue 
blood of nobility), cTO'VtTOftft 
fa ^tC*l *rfWW TOtfS I 
ywfa f*rt fa—*z* ^t^iia «rlai- 
TOtc«l—TOCW9 =iara TOtat* «rreil 
^atarta i ^|*i aN a^fta^cara ntfar ^ 
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cacaa «i«ta catarta I aaaat ai a$«t9acaa 
«lf® «ratil, ^n « «ta «?Nta* feafe* 
fivawta «r9t«r 9t* i ca «rtafc saaafe 
* «ifta I ftwaa *rtci ^atel «t9M 9ra i 
It* a^fo® ai$* nfatacl «ttttaawa 
w^ata * aaF afsawcas haaj ^sai a'sa i 
PlWra *fWP «iatatratffal, f-Wt* «Rdfwi 
*t?fa c?ai ata i 

aa*—aa«r 49 is fiat s*—*^ « afa 
acisa a*fi«f*l I «it" 5 i<a fiaa, 4 $ $ig atiga 
*fa^a fitatfi «ta*w *nari *t«R fcafifo 
atata—ata aa *^f "ttf* * fifis*t*l9«i i 
ataxia at$a awi jpjar aatata “tti v> i 
4 ^ a- cafcatE9 i «rtaar, faata, aw 
C9ta fi|a$ «f9W^1 4W ca£, C9ta 
«Ka}«?9 «rtfaate, *4 caa 49 *tfi<$ at<»t 
ca fcata cats cama ata &w M —atataa 

Kandinsky I 

C’tTtS $ta “Discourse on colours”-ii 

awtwa <4 as caita 'wtta -ttfa i sfe fiat as 
49 ata aai caa 4a s wfa a* ^iBfcaft&j 
Wtata—4a ca^t fag aa-*ai *1% ai 
*tal«w i a^taa fetwa « artawflara 
ife, aftaa i1« aatfi<5 at<ia aw fifi® 
ata fiaa*^'® aaita atta aawa aw i 
aaja faf^la—aawa ife flap, 4a afi& 
if* ca$ i 

Kandinsky ’Ufa* awa, aa®f fitfa^l, 

f 9 i mm* aw ataa aa* fatfa^a aa, 
ftfvHai **. caaa fi*t«R^a, cwl 
ai*w« «tn ata 4a fi**ti 9ai a$a, 
afi« 4 a «rfistata aw«i « «tan®i «(a *•(& i 
asw ca^ ala cantta aastfija fistta 
4 a p®i, srfetata 9 a^sl a it* ^ta* car? 
at* i *ta|<? ca^ *^r fisftia aw * 1 ** 


ca^t cataa, ^ar, *tcanaa, 9 caktifa 
'attai «ttta i 

aa?ft« a\»i (Turquoise) at»i9t« ata— 
aacsca awta^s a^ i <4H*tata 

aa; at^ita, atatata9t?l « 3Ft« cBtca 
carcaa ^tcai astl ata^a, ^**1 
•ttali, sfataaarcaja cat?9, ^tc«a at^a 
4a «rsaa 4 1 ® ca^l i 4a afawtaa 
'©a 4a° aftat^ aa^a9ta1 “ife'e 4l 

ai®a «itif i 

aaf^a awtfarsiaa—Ego—wsttaa 

«}^9 I Kandinsky fa©9 aajfac^a 

aw ^aai 9iaa I fasai a^r a**t*\1^ aarafa 
a^ ^atwtCl aa, «itata «iaratCt« aa- 
C9?fl^® faaW^ta faatna ^1«fa I wlfc cat^ 
9^atata «jR?ta «if®(5 wtwa ac«f *nfo 
caca 9t«f 9aw a^a i ai«f 'aajaata « 
^ta «r®^91 faf*& 9fa®9^l « *lNc j iai 
aw 9at<® -ntca ai i 

aVrl 5 ® aira?a ®^aa ataf^f ai tefa* 
^tcawi^i afa vtai C9taiwja wa 9ac® 
ntca, ^®ta ^tai ^ aisa ’TW acw 
a^a 9ia a®C9^ 91^^, fa$a « faat^ »ta 
*ws *tc91 wtant®tca 4^ cai% cara 
a:«a «t®ta ^atacaa ww af^ caai ata ca, 
4taa atwt® aa?«fa «itafv «^tai 
fara «rtatf, ^ca cai»i ^twa atafaa 
nfaa^caa ^ftr's 9ca I w^cat^ai 
waacia feai ai^a aw a^ia 9ca9 ata 
a’lal^s aac®fa fena at®tf®fa» 
*ft9*i 49t"r 9ca, ai caca fkfavrwa 
ataata a^ai i 

'esraa ai wtwa a^faw 
a< aai atwa * aawa 
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4 $ *ts* fan*, fti 
>rajw* nfarci f^i *:«* fe^fa **, 
4* nratf^* nfiffcfac* to fan* 
nfafa^s ** i 

**J SIM *im fafe* «{<— TOM*1 i 
fe«R « 4*lt**ffol. 4N1 « TOTCTO 
w?t* i swrinr* TOTlrotfl 
$%a n* faH* i wt* « *8fit* 
ftwfa ?jfa *fo* 4rtt»r nti4|?rcsi 
*filu ?fa® *i *fa*tif*Pifc ^ 
nt’fl* fa? 4^ I 4t«Uta*tft *4*- 
C*t%*1 4| *\ *1V* *t* I TOJtflc** £nfa 

?n» fnt«Pl* frrfi* ntffi, c?fa fajjc** 
frifiw canfa ffa life? =jfa* *t*t* 
fen c*ntfa<fa»i, wtfl* 

«tfa «[t^ 4? *jt^i ?** *c* i 

*n« 5?* situ* *fawi 

c*t« * fa*rt* toh nt* *qjr-$lfan— 

1 The yellow of envy.” 

4rht*tft* wr *<. 4t"tfa*>* 


*tt* *t ntfhn h® *fa«* wu 
ftc* *qjf *< ^Htfro* fa?fcs *c?f**i i 
4t** n* 5 * c^'O^Y *s i wy ?< **Mftit 
4Ht*r**i c*w cn *i w *ifa« 

c*tc«* «rsfa tot* n* faWF** *c* 
fefc$ ntcwi *?Prtta** nfr*i-f**Vrt* 

4$ fa? «TR*fei *ffat* *r* c*mE c*. *** 
TOfft* ci? to*w fantc? wr ** 
*lf^i f?wf5« *t*n i 1890 
«jt**rc** cn ffen ‘c’fNt^l nt** c^ro* 
fen faiwt? fafa® *tMi wn 
fessfat* *ttn ^fa’— wot* 
*** nt* i ^rfafa^ «fatn to* 
TOt?*t* «f«\f« ^jr *< i 

c*\(ro *i fafas *i 8 * »iwif*f*w* 
«rts n w *t®a *fa 

«rt? to«*» far * 18 * *C*T C*lfW 
w 4tn* '4tn tofirir «*tfw to** 
srIfa n T^a c*t^ c*1Pi¥ *fc**fl 4*f<« 
«it*tcn c*w *w f* i 



raw 


4- 

SfafoaifN; 3fff—■% fcfal I 
2. apfafa-wMffS* Martas—#5fe* 
«W®*tfira; 5jyu—*fftF ^11 

«W»lf-^ifi[® *N*f®rttf, 72, 
^ CSt®, ^f@!^t^1-9 
afnat®i naata't »u*®-a®tfi®r«ina 
« aate»ia®Vfaaf< l 3fnCa3 ®WWja 
Wtlf Ufo'stsR ®|a 
*ifsia *r«tF» (1378 ) «rf® 

§ncat% <$sa «ratf"t® afaatcsn, «w 
®®lal afwtni astai 'atcnt&afa cat® 4 afi> 
n^ ^«n faacaa wtail afaatca^ I 
^ S^atfa afc«c® (1) 

*ftf» <w (2) “<nata-®nc®a nacata* i 
s^atfn afnat®1 72 n®tan itt®f c^l© 

®$c® “naata® irfTi?^^ 

4n^ ?jpctj ntfantcfr 'a nsstfa 
entail facia ^is-Rri^: “®nata- 
mw -r^fc^t^” a^atfn w ncafc-nkaa 
^Wh 3tiftca atatPr® ®fci 

*tatm aca, 4 ns ^fetfc®* 
to a§ atafa an fariwcra^ nca 
<it^? ®1*tca« cm nacna fnafe 
▼faai c®1cni a* *£atfn faa*-a®c® 
atatnl «tat* n^facn ^®n \ ^*tata- 
TOc®a nt?n, c&ta-c§s<$- ‘«tat® ncafc- 
nta, ciw-«ral,can-«mnntc® w &z*\% 
^tcro *tan-at®i Btn-snn, afft-n’lf® 
ant® c4t*-aaa n^ata «fttf® fift® 
ainfaa n*acaa wr® acafc nfanlti can 


at*—4^ *®t«r® can c®ai on ®t®l ^a* 
nn®cj a «ftcntw fan* i 4$ ®$c®$ 

ntafaciJ >2t5fn® Crime fiction, Detective 
stories $®jtfn* fcvrfe i atatni ntfacsi 
4$ nata* nt%®ja acafc «rtgar atwi 
cntca at® ^a, *rcnca n%®« ®tnatm i 
fa® 4tan ntf®®r factnafcn srefa®. 
4*nfa, ^afa* “n^ntr^j* afnc® 

at®i «rtnai afar, cnl *rttc* $®i am* 
fca*f® ®$c® ntca nt§ I «rf®<si 43^ 
ac«l cnaa Conan Doyle- 
43 a® ntf®®jata cn-nn^ snasn n&ai 
canns a^sai *M* afaai fn*tc®n, 

Sherlock Holmes-43 n® can*® *f*4 
'a® afaai fa*tc®n, cn«faa ’atata ai 
nfaca-f ^c®ca nat^-facatat ainala, 
am aft; fa® 4«f«i acnt^tf ^latc^— 
“aaa an* al^tca ato ntat nta cn^ 
“a^^ an* can mlna aenta '’ntfa^'® 
^atca i 4^ “a^-an” ai “awala” 
caan sense of mystery afBft^ta BfW 
^f« m®, ^i ®|c®c® sense of the 
uncanny and mysterious, a®9,— 

^1 «ff«, mi, a^«an « ca^®n fnar 4 a 
«if®na ntf®®i-ani cntca ca m ^c®a 
ns ®fnc® ®tca, cntcanrta an, c5fa-®tatc®a 
ai® sfinta c »j^ «raftcaa i 

fn®^f ffe^-facntacna at® i fa® 'anata- 
fa®in— Criminology— can nt®a ^®ta 
*inata, af?r&® aja®ta, nafafacat?! afa 
aca, ®i®ta ^Icnt&ai, ^nala-*ian®ta 
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fawta—ataa W <aas ataa 
uto ®j-fa<rawi 4*tB fcawrfa* *w i 
<nraat* atwm «tata f*i fag ^f«w*t* 
«rtafta ^tf*r« fasta * ntaaii state* i 
fa*jt® *f«W-¥*5tit, tpTPH 

C®*ljB *fa"Rta ®ta na»Na Catatwa art 
« faaaira^i* fcrea cto faciastca 
fewacsWr i Qip ^fasrata afaf fcfgfa 
«tat«c*a mi »ital ^rnata-^nt^a 
c*rtt*Eaa ft«i 'a ®rt» nfasta* ^fatcaa 
faWW* WJ atfacaa C*ltE*a ¥t* *ta^S 
^ifaraTO w aja^a “ita’’ ai facia near* 
^aars, «rtc»rt&ai * «fat$tfaf facsal 
afaata 'sfa 4s*l sfaatcsa I «rfata 3*fa- 
cstw i efiat^ 'sfenatcaa nic* <■$ 
•»tc<T ®rta e*s «iaiH *a =it^ i tf* 
atas avp *ta«. <*$ ncaaata « iar ^wk* 
^Nfrotfor* afaatcgai nfoa at*t»ita 
aat*-facat?t atai c«i%a atscaa >rc«r «i®af 
«tca fafaai ®t^tifs astai «tfre *faata 
attf* «rat»r ^faatcga, csw-atata fast* 
fail ¥f»wt®ti « tatcaa ’Tc* 
^t*it*Matwtwi. sfaatcsa i cvtlta, 
c*11t« talcaa ^ij fa**t «ta ntta*i« 
atataa®: tata ^arf-^rt; state* 
aft:*® *it tal ^tatstfa* »teaa«fts 
«infs*t<J m ai utata—Field work ai 

«tm atd c«ff«r aw, csasi cantata 

afan flji¥t*rftaa acafa faa® atfan fa& 
cia*i *fm ncaaii aftn stittal cs«ai 


acs i a$ gtatfa CSftal «rtfa 
«t* ®rta*f »it* ¥faatfa, «*« 

«t*rtsc* «itata ^t*fa* nc®*l a ^fa- 
aara ®Ffattasf* i »itatai *fig«tate«f*t 
atstff nti* “-larcvta” atfa ste® «r^a 
®*r a arf®w®i—fa ¥firn states 3fattai 
?6^t^ai »rataf-facat^ ata<-cst% fac®a 
^caft-uq nc¥ at^J^a ¥faai »n— 
^5W ^ *facaa i c^tate-caNta ai 
<s$ ’ratf Ha? « ca«f*ta «*c<a «fnta 
ai TOf5 ai faftn cafaata 
^caa I "-iTOta” alatfac^ ca-^a 
Ita *f^afc¥, a^^fta at^ta nfafaa 
>iac¥ «ifatcaa ®rtatlai faatcaa— 

^aj®s *ff*6a aewa ( a *HMa 

fac"fa ®faai) ^ataf-fatatal' 3?aacaa acar 
ia? i atwfal at^fcaa at^lai 
^ aw aca^ nfaatca ®tftai atffwa, 
fallal iftal «tat*talatt 

at*i mi), w «r®ta^ln i "farta^a 

»iaan, fafsa c«t%a ^anatatcaa acai aja^i 
iw ^tc*ffa , ¥ wte-*Kajta ^>ar(?^ 
«i¥ ¥faai «Ftat^ai faifcvt i «fta 3000 
■laj »iafcatcaa acaj %U *it^itw— 

*K«tTta anaj ac?i «aar«f5i ^-atatfa a«a 
*rfattai <aa^ >rac5i;a ^irata 

«at—wtw aatHfe -uara bvifo 
wtsif^ata firttn ^faatc^ai fcna® faf®a 
are< -tar 4^ ¥tw, c^aa faf^a 
«tca1*! caattatc^a—^ic® 



lie fiift 

^t?ti nil) fiftfc itn n 
it* itm ittc?i ffIS $v\$l HU 
itwfaf faefftr* utui ft iTOtw? i*ii 
*t?« ?tftt?i ffatti i 
"fiiti-nro* «w* 
ificfi ftw aftftf ftitf^-ijif icrnt? 
fUl ft it* ITftlfl fflftl ^Wl 

tit? «rtc??i n wffft ¥T« <wtw 
fTltff-lftfWI W9, itftll it^st^? 
wtafii? if i fii it?t?i ntfrf* 
fell ft*?S <2j£? Cffa$* * fMt^T? fcntrti 
nttcui ft ?tc?? <$m ci *w\ 
“ifa? itwti « 

fwt?”» “Iff®” « “«t?t? ftfiffi" 
fll¥ 4i¥«ft «ittif, cinft fcntwi— 
of? * '®*tT &5C?t TO—'fail®: «tH 
®tf& «tnft¥ «Ti?t?-fastw? cro \*i 
Sntiti *ftft?i firctci m ?t?i ci? 
n iwi fcvrf* fiici ffcftitf 

ntwtm Clfll itlttfl tit? «tC?¥t? 
<t»!¥—“•ftfa®?” (Phonetics and Phono¬ 
logy), “¥ 1 ®$" (Morphology) fn 
“iitfsij” (Semantics 11 Semasiology) I 


fatfl [ 25-t ?*, 2? nvni 

itficji it® ?c®, «r*t?t?-wnt®? ®t?t? 
fawn® 'ftwtwi fit ititrt i 

ft ititfa® eNt^ nfesfi t*r ci f itifti 
it??-c«r$t, ntc«r? nfircf? «rfo ci 
fcttfi w f> « ftfcwnfpf «rtft«fi 
*tC¥, ftltl TOtf ftltCfll till dfl- 
*i#t* feciifhi ( 

ititfi it n?"ici? if?*t?fi it 
stitft fcif »wti if??t itftitfi f fiitft i 
*ftfr *fi?i ^fi ®ir nttitfi fn ict 
ici ^it^, «f»*Ptticf itjiti farrfti 
*t?t? fiitn, it ?tcf itftit itfo 
itiw <srii ffiic? i itftn «tit? fits 
flClfa® TO? «tf® ®tlt®tfff iw 
tit? itim ft*® itci, *n\ ciiitft? 
f=rit itcf frvjti nttn ■stift? #w* 

'ft?! wi, fat? « HHt? CTO ft?« 
^81 ^81 ®iJ 1 W « Hi ff??l 
it^Stlt? S5!J 'St?«)l Itlflf^ f?*t? 
f filll I tf^5 9 c*f\? 1378, 25 fat! 1? 1971 
(fin? ffftl—*?ffti*’) ii 

wiWOfil 



(TFWtft — 1972 






cm wft 

wff*i *rsw fc*si ^fa 3pa-t: nfs'f® ^ca i w w*ra w 

effete ^?ma mw urn? fa irfti iw^ < 77^1 
^c^'Q w*tf 5 tt« ^si to 5 * fa i *nsifc fijfat?r c^jti ^ft^n 
400 sprlfa 4 ^wra ?ffa ^ttas '■rtwi faq ^t?n si^fa 

, ®rfaR e i c«tre wi ?mn $zm ^ «<hr c*mw 50,000 
m «rsitcsn wits 1 sfar® ctf^n —qiwfos *wtc?ra *k* 

«ffar fta(CT Unisol JTPPF Wfsflr •flrt'f 

*rftro C% ^1 TO 1 *CT •Rt'ffsifai^ sjejfa ^ yfar$ 
wifa atfaa c^t^ «w *fm«f»r am: Tffai tot ftp* f^nt 
^fw«f»ra to M?i to 1 






'srwc*Rt far* 

TOti i fti i<$ fSwtfta <m w 

ITtTO TOtH 1TO TOR—ItW TO TO *1, TO1-«ffe '=ft^t»ft?1 ^ 

ntTOi c«rw to* jc* to cto 1 s*?hw to fen ittw TOW c?<TO 3*TO 

C#, C*fe TO* TO1 few TO 5*11 4TO TOU *fe ft* *ft, 

*fe TOtn&l *iie <u*c&cfe w* cw =ii, to TOW-Wt^tn fewtftil 
TO CTO *$ TOC*^ CTOll <4fetal TOtll <5ltfet CTOlt, TO1 «w* 
is Wtl floral to fe, feesi *to toc*^ TOl TOtWfl fee* lifer 
cTO «tfrofe **ro«feni tow« TO* *ifra cto «r*i TO**r * fet*i 
TO *1W TOCl 1 


*8/?" 


• >! / 

s.—•< ; 

7 C 7 » 


Si 

,*7\ 

y'fa(/ 4 11o 

/ \ 


£r 


\ »»c.' / 

* •—£** tf8F3» 


iwrww fan? 

wi to, ft* few fro wlwl vtffen <ntfe 1 to to— nro tow&i 
4*^1 tou iww cto*, TO to to ftfem ^aigfer TO ^v Jitmwi 
tori 1 TO to tow, TOl ww tocii ci =waift fen ntro 
fe*fo TO« to cnfel c?cn nro *lfei few 1 *«&t w ^t%**rfw 
1 ft* few few *tf*t* Tow cm TO, wife i^cm—w *ft to 
m, ^ 4*ft SWI C1TO-C*-C*TO TO cnn I uqlfefe dpwftl 11 Polaris I 

to ciwfe snfrow, to* toto to w cTOto jmtoi 
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[ 25-1 2* 


(to <) i iTOI?i ft to vfa to? «rft»rfrc, to *TO1 ** ?i? 
=11— tiff *?wi c« ius jn i m csf'evl *?, 

*iato spjtwts to tfjtw «rtts (?ft* *to iitfifto tote? «sf tow 
to to? c*i?5 cw r *rc? ) i *ito*t? sft^l 

c?«fc« ?£®t jptow to «t»i i 

<!Fqfct?tt* tor "t WKW fir* fat? fa^? ( ? ) *T® 3 VTOC»RI 

('cii:w? ftwto ?1 Pointers ?t*t) I «ffe 
*tc* nft'to *rcifta«*T i «*ito c? 5wra? ?fafto orest ?t«f, 3i?t? 
?f? cTO?l to? f?c?*? ^it^fc*!? *n?r ftftrca c?*f —stOT to ® 1 watwr 
$ft? TO* ^ ^k? | ^ Jf^ftWl vQ ?1 ^t?TO*l i 

toiwi toc?? <ffsto «rt?n *t?f« to fat fcptfcj «tttf i 
to cwjtfaftsrt? toI ??, «to cwJtfaft'st? ?ft® 

Ursa Major ?1 Great Bear ?t ?<s «fa(£TO s»>1 4 *fi> ^ a* 1 l 

^fatFF? *f$ftTO®Tt?* Plough ?1 Big Dipper ?'®l I *lt?TO *«fa? ^tW 
*rteil> too*—'^ ftt, ^fa?i, *pi?, ^jrar, ap^, ?fti, ?fift-c* ftt? '& 
3TOPr«®rfi> tot^rt ftc^? (?) TOtc? *tto i TOa *«[*£ 

*l$ftTO:*i? *rteto to *TOli> ft?tfc «rW? *5H1 TO1 3? Ursa 

Major ?1 Great Bear TO3ITO®lto I 4* to Plough c?«tRl W.f i 

dfft*f? <2ft^ ?tftTO?fa *ltto®t? JfCW 7f9[ TOtTO®^? I 

?<? «t3*i£RT TO? ftt? <??# (Moving star 

duster) *tto ?t?rs •, ^tffe, JT^ftTO®^ TO CTO C¥«tft6§, TO* TO TO 

*rc? cro c??rw =ii i TOat’jw? TOat^ftr *r***fc*? ?tTOfar<i tt?i %i 
to afrejq'fc? 'BTft^ i ^f?wc^s? 

*i?lto9*i fif»to fec^? w w^te? sfl i 

«t^F-uq <ii^f& ^rsi^^t’ij f«rto ?c»n, ^t?ttoi qtw 
(Planetary nebula) | TO C*t5?s ^t?ttol ?1 Owl nebula 
<*& ^ c?, ^fhpt^jn ft?i ^ttto csiw c?ti >r«? = 1 ? i «c? '•rtfn c&tt* 
«lt«f?1 ?1 C?<fc^ «1 ?C*11 ?to =l^ta{? ( fscn ? ) (Spectroscopic 

doubles) l JJtotTOtCT ?f%4 (?) *£l^ft ^tH =1^31 5? 4?s to 

c>ntf«tot? ^t®rt?i ^?1 ?? f=( i tot c?si=t («rt^ ^^ea» ’fte*!? 
awijtfc cw weaw ^r? ^te®rt^ ^ 'srt^it? 5 ^=9 f 46xiO ia 
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totRfcfa 31 6-4* fad 12f& ^ I), TO Mizar R<tlfa I 
1889 *TO Raft*! TO Wferlfa ^to TO1 TO, TO TO« TO 

TOe «ito wtsfl *rsq qn i ^ =r*3fi> ^R#t cTO 

78 CTO 80 TOsrt^ ^ TO 1 *f*ft&* (q) TO TO*&* TO 

Alcor ql ^T'eTO I Mizar CTO 11*5 Rftfc qTOtTO TO1 Rto ( TO 5 ** 
to, war* TO toti 31 RRfc fs&H) TO <?Rft CTO 80 «rtrTO 
TO i t 5 RRtetcq c?TO qtfa ctfc^ 4 T .?* wtTOI *ql TO i 
1908 TO®T TO1 TO, TOTO* 5 ® 1 ^ R Z9$ q«fWlil qpr i *rc# TOTTO 

fog* cTOtc^ qRii* (q) »«i^TOi *<tTO qqr, qi TO cstcq c*qi 

w i qfto* <ire§ to^ swuto TO ^), <fft§to ^TOTO 

TO TOtC&* St I <4*1 ^"TO* t5 TOtqTO CTO<3 CTO f?q Rto TO 
TOW 5rt I q^RqTOl* c*t^ Wifi? TOR (q) cto 163 *trro 
^ ^fro i *f*r& (*) 'e TOR (^ y& mfc TOto *r*®iw«ti to to 
TO Cqqtfo* TO'Q Rf^l *to *TOI TO ^ qwq qt^tou 
(q ) *1 Arcturus-4* Rsfal Rto I qt^ft W3RI ( q ) TO to* *TtCq* CTO 
situ 23 «*l I ^R^t CTO TOR q*q 35 <qtcTO *$> qtcTO^tW 
TOlwa cq*T qtcsl W 5 ® TO I qt^fo (q ) TO TO1 TOW, 

TOqsfct Wt* TO C?TO I TOR ^t*1 TO* to 51Ttlfo Bootes 

() tostowri c&TOi R^ cqTtRRsit* qqq *1 to* c 
f»i (Rra pwresfl tow)» ^) to ^ Bootes-ii? ^6 tot- 

w ^^li i cetc^f ^ c?^l cto ewes; st^n TO, *TOf® 1 

’IV.SW ^omt’tl TO1 CTO 230 TO* W* TO 

Izar i ^*5jr Izar TOt®r swaj-aif} l ^ ^ to JS? 

TO5 OTTO W, TO^ ( Tt^P 6 ! TO* ) ^1 ^ I 

(<r) « to« nfe ^1*1 to *\\ i w 

^ TO Ursa Minor « Little Bear «rl CWt^ «tTO 1 

^\ Polaris ^?rc5:?[ ^oaTONj I '5J 9 f* TO dfta «tTO 

’n^^tTO (Cynosura), ^t* c^sf i jwit?n (q ) *ffq^t C^C^ 

470 q# qc* « iflfc 5»i-3W3i (Variable Star) I 31*97 to 

TOq ^ ^*ro»t 2*1 wzx 2*2 ??q i «rfae q«ft* fwRq 

tR» ^itcqq q^ Roi ^ro-qqr, «nqq 

4?$ »i^ q»qi qti i ^«ftS)^TO cqcqs^ qtR^wr 
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[ 251 tf, 2* TOT1 


f?* frotW W* TOftlR I $fro CTO* 

« vsp^^1?n?i jpwto totoh to w fe-sft cTO fort* to, ^fro 
fa 1 ^ n ^ttTO 'Sfl'UI'Q ffoft l *i\1$fTOTO? *4 sprofr Pherkad 
*lRff cTO 180 ^ttTO ^ta« <*?fi? ^aj *PH«tw—f*i fro-ftrrt 

^TOt? to <=TO Witfo to, c?fc to *rfi^t cto *t? ll **iito 

fw (fro ar^ir) i 

<ifc fmfc wiiwi fro <TOtPH f^fi 54 ! ssfatwi 3a 5 mi 
it? i *c*r *t?l TOtm, 4? cto TO* to* fri* TOTO «itcf i 


*5lfs-<f-ft^1 

*tc?l cwi « ^fcife 5 to '®rP(?l »rcrt ^tc* toM** "tfe- 
3"rt» to itfo i uiWw iRrtto’rtst cit* t? ^ TOtm i 

*3* tflfeTOfa 1jffo?*« TO 5 ? 1*1 a C?11 CTO, ^tw? Wrtfe «n? 
=»? i «rfe^i •« ufeifa %$ fin i «tfeTO ?jtrtt*&i 

*HR« TOC* ^1«? irfltft? TO TO SPOT'S ■sRrtlfe* $t?1 C1*W 

faf to TO3 31 i 

«t s *'® faf to mil* <3fti toft toi irfe i «ito itto 
mjfel CFfc*, C?1tC3 C1& 1 *31 TO C3&1 TO TO 1 ?fot«f*l 

1? 1? itft TO, ?to cto to izfe, «i ^*»fe to i *iaj ftf to ^tcrte 
TOU to, TOW? h$jto fottt* 3fto TOto TO I 

iftTO* 3f%TO TO*^I *H^t* Clto? TO <$331 *31 TO I 
f?tTO TO C311 CTO, «*l*fel 3t*CT? TOlto* *H^tW TO *ito 
cto to&i 3Jt3 v t3ft* cfcrt 3tTO, to rttotrt TO1 ^toa rttotcrta iro i 

3fTO3 TO*H|%SCV CltTOI? W3I TOt? «[RTO ?? 

1^31%? ^t«r 5FC? BTOI TO2ff« f?Wt^t?1 ?*UTO CT, UtTO^I 

«£tf«TO tW& ?t?t?f??s ?&?1 ^?°v tfl? *?TO «tCW «TO i 

TOfTO-TO^5l ?f? C?1CTO f%I ^*|? f»lW? ItTO *TO, 

*itTO*i w ?i if^w? Ri ?tTOfi^ i^? ?c*(t wn it to ^1 cm T 
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to 3tc<( cq >ii TOtsft* *t?K *tt?3 ^t*6^ ^*ttw 
fasfttal *fTO C«*TC<F C*TO ^3*^ TOf ft—'ffSR fe*ttW 4CTO TOVtt- 
*I1C3 fcvftOT *TO« TO* TOC* 5 * I *C3*TO ftsst^ TO TO*l, WWfe 
«it5. 4*. 4. (R. N. A) ^ toj Jirefro qft* I lilt R. N. A *^TOfa 
«ts?irc*tri D. N. A ft$fc* ^ntfara* *tTO ^5tw«r *ra*t?Ft *trofa *p*m 
TO I "WT-Ifv ft*J$ TOC*, rfRS’T fa$ C»!tTO R. N. A ^tTOftc^ 
ftfroi to *it«i cnc« i ^taf R. N. A-* *re—ft®t%i 
TO TO=«, ftfe* TOHfe 3t3t?tftc*?! TO ftfe ««ttt* I 3ft 

33 « 3ft ^3* ^p?rl w <w ?faw fc«itc3 TO^rttutc* «rro **1 

3t3, TO TO TO TO SJWtotft I 

*tt«fat3ftt paired* 

*a>l1w f^TO, wt ?l to«f, wi*, 3?hN i 


CTO* 3 tStCTJ 'arft*|fa^ q<f§ fcfa 

v t¥tc<3 *tc*ifa* ft4c?re to* 3*3 *tre i fro 

3 TO *lftf&S5 «TtFtfTO «*3 ft^33 53J C3*f ft* TOf* 3?- 

9 ttfa* 33 i ftfen 33f*ftftre to* sift’tfa* 

W C3tTO, St^optftfcfa, C53t3 33 fcCRTOfMJ I TO 3TO 33- 

ntf®3 «istc* ^troi *t^i *re>3 *t?tc<a to* ft«fa 

9ftf% sill f^g ftni 3^5 *t3iftre CTO 3*3 33’lift *1 
^tstsj 31 »il*i c*3*i <<i*1i> c*c»re *rtetc3i ^tt’tfa* 

«** ft<3 35*1 *lt« 1 f*0 C*3*! TO ^c*t^l * TO 

*si3i *$3 *t?ttf ^ m r .*w «rt:nfro to* ftstw c*c*ra TOtc^i fttf* 

**1 3t3, C*ft TO*& *ltTOt53t *31 ^*1 1 

CTO3 TOtWT TO «tit * ^3lt3I *t*t< 43 °n *3*1 

9 t'ftc<3 *tc*tf** ft«fore to TO^TOtfl 3TOtf* ^—(1) ^*fi> CTO, 
(2) TO1, (3) ’Itaf, (4) j>*& ^39i «twtc«f *t?f *\H (5) 

n?t<, (6) «t^t *Wt*f (*tfl*t^ ^tC<3 ^TO3 *tft*tft 
^^3 C3 C*t3 *tirt< ), (7) 3&rt«, (8) T« ( ^ CTO3 ) I 
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« ftwra 1 25-t 25 vm 


*TO9*t9$E99 49^ STtolffo *l9ft«fa c^t9 *i?K ww *i 

51^1, $ *fifft<9 «TtC*lfTO TO* 9t®I I « TO*1 ’ffitt'fa CTO 

4° c^ifet® «t*wiarr» fro* *it9tf s w *i?t< «wi 99 i wn 

« mm cto 


*flftpfa TO 


'Slft’ffTO TO9 =--L 

4° C»lft&TO ^9S*t9 *[WtW9 TO9 TO 

9W *91 *fc»I 9tlt$ *HrtC<* '89* mi gm. 

TO ftsifer® TO*t9 *t*M9 '59 = m 2 gm. 

TOOT *«•(<^9^t9 *Wtt«ft '59 = m 3 gm. 

.\TO *<f* TOfolft* 99«(t9TO TO9 TO = (mi-m 2 ) gm. 

49° 9^ *^'* ^*!9tft5 Wt9TO TOCTO TO[»(mi-m 3 ) gm. 

*. , 9W9 TO 

.*. *T29 «WZ<9 TO9 = —-s- 

4° CTre&tf® '5t 9 t9lasl9 JRUtW 

TOW TO 


mi 

mi~m 3 


*TO*1 *frtC«f9 «1tC*lfTO TO9 = 


^TO5 TO _ 

4° (SScSt® ^t9*[T4t9 TOCTO »1 WRWH 

TO9 TO 


_ m t - m 3 

" mi~m 2 

4$9t9 €KW TO W,*iM <5tft * «®1 ^9t9l *f$9 WtC’lf** 9SF5 

ft«fC99 *Wifs «ltC«rt69l 9^91 *tC9 (191 fwi ^91 ) I %ttTO C ft 5 ^ 

CO ^t9 Wt9l AB CTO ( 9^g CTO 9$9 91 9TO TO) 

9tfatf5C5 I B *tft*t5t9 9^8C* ^t9 9t9l $»Tfc9l I 499 CTOC* 

^f99t9 TO *t?t*tft9 «SfC99 «3rC99 *$9 Wffi* A 

ft*^ ^C95 ^19 *t9l yitWl I 499 *lft*tlt9 9^C9* 4*fi> TO^jf 
TOJjf ftufaSr® 991 9&»l I TO *t9Wtft9 9TO fe*t9 4*fi> &flVW *^4 
49* CTO «rfo TO^ft^ 9tf*C9 91 I A ^®ltt9l 9^C* Aj-C« *l9lfe^ 

C9^ *|jrata <ro ^5 t i c*cto ftfro fret AO, AiO * BO 

*ni *91 *t»i i 

Wt—'9C9 *fa»!t9 AO=liCm, A 1 0=l 1 cm, OB = lcm, 
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CWtik 1972 i ft*Gl 

«1 qfa, A ^rsrtcm *t?ttffa **=W gm, 

*i?Wqto ’t'fttflfa ^ = mi gm. 

« VC*! fafa* ^ *t«fttflfa «* = m 2 gm. 



O f^ StfaftC* ®lt*1 

C*TC3, W x l 1 = miXl.(1) 

« C^CSJ, W x 1 2 = m 2 x 1.(2) 

(l) + (2) *firai tft, i-Si- 

l 2 m 2 

Jl_ = °>i 

li—1 2 mi-m 2 

:. vtzffo? w* (=— m ^ m )=-^ij 2 

Wl c^®i *\*&i lx * 1 2 -* ^ stfK AO * AxO** Ufa 

*%1 ^ *\?£* 'stft’ifo* Ufa I 

«M Wl 9 t?t^9 'sttt’ffo? TOW **1 

(2-i“ fan ^it)i n* m x ^afafal w 

*fart cw* *fat<t *r* *sli>c* *u?tot<fa wt ^n:<fsrcfsr® 
**1 *t*\ I CW\fik* A\ U*$p5 »lfltC5|1 &9[ I 

A\0-4i *ttfc wri i 
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^ foTO [ 25n H 2? 

TO AiO = l 3 cm « 

W = m 3 gm I 4TO« TOlt^t* O TO* 



W x lx® mi x 1.(3) 

WXl 2 = m 2 xl.(4) 

« W x l 3 = m 3 xl.(5) 

(3)-(5) *f?*1 *lft, Oi-WW-tm^maJxl 
(3)-(4) *fa?1 »tt$, (lx -1 2 )W = (mx - m 2 ) X1- 


(6)+(7) *%1 


lx —1 3 m, — m 3 
I 1 -I 2 * mx-m 2 


.( 6 ) 

(7) 


,\ Wr T - 

\ mi“-m 2 / li —1 2 

fa* lx, 1 2 * 1 3 -^ TO W*\ TOfl I *TC*I *!TOf 


HlfafTOTO 5 ! 










•rnwft^i cw, whf^tfl to 5fe «p* 

C?e?1 $C*T| I «rM> *f«fa TO 20 ( ^<8* c?8t* TO C*tft TO 2 I 
C5^1 TO CTOtftfaft, CT1& 100-43 TO TO TO I 

1. C*1^fi> fa TOlt— 

^ cto ^faftre wIto to ffit^'i «fts 


(*) 

8 CTO« 

(X) 

1 fsiftk 

(X) 

8 fafcfc 

C*t^’R'NPlfo* ^t'TO *tfTO*f »HCW* C^ ?— 

(*) 

*i*t 

(«) 

*pf& 

(*t) 


C*t^ *t?Mfl>3 C?t< TO5C3 fafl*.-*lf33lf$«1 

».xtror «%) r— 


(*) 


("• ) 

S8W 

(«) 


^?5f-bf^f *fTOS ?— 

(*) 

«TO1 

(«) 

CTOfa-TOW 

(<0 

<TOl-*fir 

C^t# ft* TO1— 


(^) 

fsfcjjPW <53 C«tt&FW TOI CR3 C3% 

(<0 

ftfellFN <53 c^lt&W* <3^3 cst3 ** . 

(M) 

fsfcStfR* <53 « CSlfol3 <53 TOts? 

( tacw TO 122^* *|4 i cw ) 


m\tm *w*4 * fw m* 


* TO frfcfjPlt* fVfWTT, ¥l*!TO1-9 


f TO cs 1^?1 to «t1 ? *t*W* CTO *TOJ 

ftw, ^ftto ^«a to gw *r?t<ft *fari totfas to 

to*ta **(*rTO wfa to ctow, «i *rft ?to ft*rtw *«#*•! **0 w* 
**, tot®r sto to fafa 1 

*** 4*ft tot®r% to *1 ’iftfafets s^sfWJ TO 

5faRt*ito to to i sttoto*! s$>towto « to* ^ctostw* 
c*t?ifa to *t*s* ft^«i stfafi to* w fttoww* *tw® *rwl *t*t 
cto c?s i to« ftto ats-^Jtw ^tTO* TO'TOa **Jto 

*ww, ^s\ <TOtTO* ^*rats *i to Wi l *rtTO* cto<sJTO **to» 
OT?f, W, ^t*T5 «ftoc* *ifaR TO 240 c«tc* 300 to^T *CV* 

<2fr8t«R I tfft W *tTO TO *Tt*1 ftW* h»tfawl ffa 5 * ^ ft*t*W* 
tot®, iw?f *r*?i »wft TOtsft* 'gw ’tto *tcc*to?i to *ttwti 

to ^rf>rr^=T i 

W“T TO* TO 'Sll^ *t^ ^s CJFtftw* C*lH Cfftcatto^C* *C^ 
toto faiTw ^*tt?ra to *ft1 TOft*r i ^ csrotto^ wNft stTOft* 
qtf* ft&tc* ftfe iiqx arfl^s Mrt>T «ts>* to*tw c*tft*i *?£* *wh i 
Rc*itcsrtf%=r *35 to «a«f»r c*rw* to* ft* *1 *ro tortto 
wste **t* *ttn t 

JFi^f^ *|Wft*t* *V*td|* fastf^tft C^tojt®! CTfttW* ’4ltto s 11 
TOW *«JtW WWJt« ft, *t# C3Pt«t*rt* f*W ^W'®* TOto 
tow* i *«jtw ^*ft to 4* to*t* ’itw »nw 
w* I faft *^ftfl CTO* *N»H "W* *3* ft*t*f* to 
to ’K«it*i*i f to to cto r«?c* to to to 5 * 

^[ to crotoR i oil ini *w *iv* «fto^ **aft?i cm 
C^OT 9 ! «tf%fapto W ft I ^*IJtW 3Fl^ tow fiFtetotofl TO 
fas* *ito*r * Jr cto fti«(tto •ttotw ftfro w tow* ftto «r** 

^*v 

*c?!5i i *to* fttoft* to cto *tfir , it*v ?ttof^* ft to to 
totfafw <fje*to* tortto **i *t* to ^®ft 
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amift, 1972 ] *to *& 

53 $C33 ^TtWl fastttP <53*1 Wtf I *k TO CWI C3<5t3 

m *T3F C3ftt3t?t*3 33 C3Ft:5t^t^ ^5 «rfat3 3CV3 

C*r|f5<5 ^tot3 (RBC) 0Q^F--Pf«f^t^*t 3fa I 

<ifc ^to 3<5* orc33 to aififc *3t3t3 ft* 33rto 

f335i «ltoR ’Tjt*I 5t*Rl *31 55, 3t3 TO ClTO^tfcf «f£3 

•rtow «if%wR c*rw ?C3 c^31 tew3wt*ti 3jt 9 ft3 toi— csro- 

?#3 «l^fa 3t3t3*l 3<S**to1 ^Wl TO? ’ttolZ 4 ! ^tott CTO! 
•e 5333t? ?3£Si *ttC3 I 

?to 5f tor «W to3 TOttts <& ?to 3<5* <2rtf*ito TO 

in? 3$t?t®1 <TOCS?3 3333tS ?3C<5 TO^I I f?3 3<$TO *tC33?-f3»tol 

i& 333?tTO *1C3? C3% #Wtf*P5 ?31 333 5C3C5 I 3'S*CTO 

cto C3ptc3l?t*3 ^ sH^fw to *ref$* $3—^5 3tTO 3v<i? ^ c?C33 
fato wr cto 5t5, to to cto *to3 <2rfctot3 

caTO?^ 3 to 3:33^1 4TO1 C*(3 55 ft 5*“ 5911 TO *pft* TO311 
43t3 3CTO I <4$ *fc33*tt3 <5f33JC<$3 ^*t3 ft#3 ?TO 305*3 TO3"Sf 
?to C?f3 3t3faft? 53lt 4?fa3 *tt«3l 3tC3 tol I TO®“ 
TO 3ft C?t3 to ^ TO3lt3 *tffl^f 3tW ^tt5, SStTO ^ ?to 3<8* 
sft$-3TtC* 3«to 3t*ft33 CW5 C3C? ft?tto 3^3. CR3 C«t&C53 ?tft 
??S3 I 43 «t*3 3*133 TOl—4^ fto 3S*?ftTOf*T <TO*T 33* ?ft?t3 

C5W TO^CT ^C3? CStfc 5«5t5 C?t3 TO3 3$to ^ft> ^ C?f*t? 3^351 
5to 33T ftC3 43jf*T «Rt3tt3 5t^t5t^ 5*3^5 5^5 5C5, 3t3 ^ 3^ 

^csj % tor^ 6 ! wfifavt’ nt'Q^i 3tc31 f3rH3^; 

5?W(f5« 3^s ^toW3 313^6 ?5 5C5 I 3t^fa* *tW 5t5C33 C*f5 C3:^ 

toto 3^ f3®t^3T5 *f5i%« 5“35 !I I ^^Ttf^3 3TW3 ^?-5^<t*‘*f 5^3 
?to W 5^513:13 3J3 I «r<t^ 53^ C3t^3 C^3 3to C3^ 

38* 5333tC53 «f3»lt «tC3tW*, C5 ^33 3^5* ^^31 CTOS 5t3 ca^l- 

N3 ^31 ^3“ C«T% 31 <5^*13 3^ *tt«3l 4* 5W1 I dft fto 

3C8*3 C**FCaf C^t^3f*t C«T%-f3^tC^t3 «TC3tar5 3C3 31 ^ ^C333t-f335t^3l 
^t**(1 ?3C53, (ilt 3*to 3'8* «13yto ^3 33®r ^fisus WR3 ^3f3f® 

3t31 3^3 3C3 I 





^6* 

1 . («) 

[ C^fC^F *5^3 15 C4tft fTOtfikt* w *5f *tt=f *tCTt* 

nfawr ctoc« 3 *w firotfifeti i *wt< if cm «rtwi *ito to 

«1tdf 15 x l0 7 /3 X10“ -500 CTO« *<K 8 f^f=T^ 20 CTO'S I faftCI 

8 ftfifc TO Wl *1 I ] 

2 . (*) 

[ C*fa TOlOTI GfaTOt? (Refractive index) 

_ n* *m *m»ft *tfem 

“tow^ *rniT* nftm 

ci jiuhi «rfowl* to* sstre *twt» «tfaw*r ci 3 ! i **, *te 
« ffott <2ffTO1t* TO TOt«*l 1.3, 1.5-2.0 * 2-4 1 MB *ttTO TOJ fl*H 
«rfroitT tori ** *«it* to& *tc»it* nfro*r tori ci 3 !) i ] 

3. (*) 

[ 4* *r Piftfifctrw ft*rtn toi* '5t*ii « Hufw c*ti to 

lltTO 1.7 X 10‘* TOJl* 1.8 X10" * ** 3( « 2.9 x 10‘* «f ^ I ] 

4. (*) 

[ c*$t* ibtoi to* nfct* cto to* i« ftfcfa *it* to ntn i 

*tCTtl W-Mj TOt TO* *f*tl (4* *jft$*t-10‘ B ttftft&t*) I 

4*>l-*ftra W-Ml 4* WltVl CTO TO* *t<* TO ntw I ] 

5. (*) 

[fafeim* ^1-1.674x10* 2 4 aim * c«ttfew* ^—1*672x10* 8 4 ant* l 

«i w: fctH*J C*, 3 J* *11 RI; *t»WCT < 4 *ft CTO Pm < 4 *f 3 

carter, **|B twfc* « **fi> wta *?ife «I ] 



<S|1t 'S ^3 

1. : frs "tsf si fa^tcs f&fa*sl-fawttf 

^tw TO ? 

^^1 cFtffr, ssss*!?, 

«W 2. : *tfti3rc$a a®ra swc# fas «rfar® i 

^fas^rta to, *f#i, 

<3$ 3. *0 TO *tfast* TO TO* TOT* *t? 'e *C«* <<rc ^fal TOi* 
fc**ffar TO*I fa ? 

to» ^faiTOI-iz 

l. o f&froi-fastcsra cro ^c^tcn? amt* 

a^TO nrowt yrfifro i fas stfTO st^st'Q fiwt%i fcfrot* 
cto fos TOTOfafas* TO *1 ^t»i6f»it^o sro vit^itcTO 5 ! i ^ 

TO-«aTO ’•HTtcaa *i«tto *itfrtcsi to t fa®t*fai s to as 

TOCSS, ^tCTO nWOT dft C«tft$ TO-^TO* Sffa^fa® 3TCTOW foltTO CTOS1 
ata I fsatfTO TO$«fa *f<CW TO "TftCTOI TOJTOS TO-<SfS5JW* TO1 
fa«f« TO1 «Jt5T I f&fa*TO*1 TO* TO «TO-W W1 cafa'fl wftprtt&W 
WSt* ft*W TO TO3 Si I *ta*l 43K* TO1 Caf&G ^'ftc^ltcfetCTO 
faBg?i«l C*tS« C^t^« CTO ^faTO 5 * TO I *t^tTOta « ftTOS CTO 
TOt*J TO I lift CTO fsfaTOCTOl 'SWjjfatS'a SJS*ft TOR I 
»rwTOi csW ftfcaa cto siwimfroa amt* sro i cafe* 
arasfa to »rltcTO *jt«it*aj« «rcto c*ts«fac* to *ai sea ate* i 

*$TO <5it»!3it>ffe$ TOW TO ffcftVTCTHlI ^TlTOarv C*tS TO *atf5 
W TOCIS I 4ffe1 « faTOtW «Nl S«Sl 1t« §55 VTOfcftPft 

TO afortw tf<si *ai to* CTO wp* scscsi atsft* cstwa cto* 
^ TOtW afTO* fac*t* *$*$fa aft 35 * ^ TO §*f*ts *tt«n CTO I 

§sa 2, : c»torawr ats-§*tTOa *w esc* sst«ft 

®tt*rr?l *c* c^=n sta, to waa §»tfafe* to i *tn *sjtai -ffttfs 
*fei «i® c*ts $$ al fenTO^ ^ sc®! qfiTO* faS 5 ^c»?a 

*iaWatw «jafa^ fa^ aqcaa swl>, ca^fa ^ TO* staftc* «itaf%<5 sc®s i 
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*q*«fara to <iic??[ cro* <$qTO to? ?? i ffotft *qcq* c*tw 
«*fa 42 TOt* qt^cq* q® i 4 t?* cqq cqt^tqftTO* 20 qt^cq* ?t*t?tfa i 
ftsyfafascq <i& ^qs^fq* *&q-TOf® *\w.% $fi> fa* wit? TOfar® 
■TO5 I TOq q®*t? ^UPltC* *q*^fq *0^ i£|?fctq1 ?ftq q?t< f?l* b®fa 
*$m fV% q®*t? Wilt vil^fq '%q ^3f ?TO qfa& qqttTO I h®tfa? 

3% W T5V%* qtTO*T *rfa1 TO, TO *qq«fq ^ *3 ?TO ^tW*f 

tafa to to?, qqc** fa®* fats* s'ltTO* TOtro w?u fat 5 ** 
? e tt«fq* TOctot* cst* c*% to i sfTqtqW 6 ) qts* qtsttqi sftqt-cqTO 
q*«i qftqtq ?t* *?fafr c*rts^ qfa* *qt** *t^c** * fa®t** ^“tq* qfat*q 
faTO 6 ! ?*i TO i 1895 qttq fawfat ?tqt* « qt* fqsst^r cs^qfatsq 
^'fiqtffaM qts* qtsttqj *qt9* f%®t** * TOt*s *rctq* cto fa<* to 

C?TO C*, fa®t** «KW CTO TOt** SKFf* c*tq* $qTO i <*wn 
?tqtTO®Jtfa* *t*tTO ^ <(t^ c lt^ 3* C<I> TO*®fq ?fa?T*qft* *t*1 qft« I 

to? fassfat qtq ?t*q, *q*«fq tos »?ft* <roq qq^l, <q<TO 
cqtmtq* qq^ ®tt*fq? q*TO *q* faq <u*s TO <*$ *qc** 

?TO$fq «*?%« to $$. ^1 ^q<ro ?qfafas tocs i TOt* qcqt?* <rt*n 
«r^tft ^k *q* to*, qfa? qt?TO* «fatt* qffat* qfa*l qfa* fa?foq 
Starts* wqtqr*rq 1 to *q*«fq* c?fa qt«qt ft?, ®i awsre 

qft?®tt* «rt=n TO fa i 

^ 3 * 3. °. 4fai c«rt? *rt?i q*TO ?rt^t?» qc* qt«r ?tq* tot ?®?«fq 
«fat5fa? qfa^ « to* qfaTOfaj*TO ^tan qt* 1 TOrfafa? 

^q^: ^f5i 'Q qt?l ^pcq* ^tc?* «?ro ?tfl 1 qftqq, 

®tq*ttf« ^sjtfa ?cq* fsfos\ ^c?* s ctt*r *f#ro qj® 1 c?«ri 

cto cq, qtcqq, ®wif^ ^srtf? qr?*t* qw qcw ^c?* q^t* qftqt*i 
TO® « cq®qtc** qfifatt ?cq 1 ?tcq^ ?cq* fal^t« qt* 1 *tt?l 
?qtc®'e jrtro. ef^fa q^TO qfaTO «r^r qt* 1 

^frTOq ?cq* qt?*t* qq* qtqfet* 1 to* TOTOt^i 

qc® q^*t* ?* 1 «!& ?cq* fal®t« to TO 1 c*k to c?qi TO 

c**ll qt?T ?qi *1 qtw* fal 1 ®! ?q 1 ?cq qc** qfa^t 4 ! 

c*c® qt'sst* ^^fq toi ^cq^s qtcq 1 <sk ?t*r*i #t5i qtf®cq^? 
qt^i qtf®cq^c*% 1 

?q qt?TO qq* c?tq® c?fa^3 ?tq ?rt:*tftw* qfaqt*i TO^ 
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«ltTO CTO CTO* 3^C«T *tfaTO TO TO I CSFtatfa*! to 

*rtro to 4tsi to* ^ *° s?l wv to* w* TOntfifa *tt«TO 

iflM W? « Sst* TO«I TO I TO *1* TO* CSTC3& C* CTO*tfTO* 
*rfiTO VTO *1 *JtWtfo=TC *tf*TO TOC<, Vi =19 I ‘flft^t'S TO* *C<&* 
TO TOt «t*t*.CTOt(*T* C*H WTmtfTOI, apttTOtW, *TOTOlt*ffiw ^Itf? 
?tfr I fiW TO9 «ft0t* TO* Ittt* *t*tfvv <TOTO V**-fr^T, 
^VJtfa* feTO f^«* TO 1 

*ft*1 TO* ^ ’fCW TO fafw *tTOf=l* TOt< TOt I f*f®S TO* 

n to*i *ttt, f*fe* *t*t*f** *rat«* ^faarcr ^$v i ^ *tTOftv 
^TO^fa* TOT *£*C5 fife* *TO* «Ht«TC*tS»T, fWR 4*>t*. 

tfapw, &T*fa=1 I 

TOTO* df* 

taffcfcfcfc W ^jt'S IwfcfiVi fa»r* TO*, *PiTOl-9 




*t*ntft* ^taf®TO bw 

* nfistfav «Tjtv*t*1 

«tTOf** f-IH«tfafet=T TOWffrl C*fi*Jt*l 

c*Mt*fa wv* «i)?tarar*t* 

C** ’ll) 31t*f fro** 84 *** *TO *1TOt*“ 
*t** I 

SlnarTOf 1888 »!tc*I 17| C*t*N* 
to*i fcf* orfc 

TO* CTO *f*fal TO 

***t* n* cTOeTOi tos* fa. <n*r-Pr 
TO*T %f* *;j «iw «3 f tow cto^ 
*Pwtai fa^tfaTOn* wTro* **. **-fn 
C TO<* <2f^ itaTO* «w«* to 1910 
’fto’i jTOrtoi f®^ to tori fasfa 
^ w-Pr 3Ftc>r *tTO wfHrar 


OR. **-Pt 3FtC*f TOt* «f^8T5tar? TO 

fro* i w. *r-Pt *ti1vi TO wf* n* 
fafa far«<i? IfirfatfiK toc* s’Ttrottapi 
C*Hfl>t*t* faTO* fa$TO TO TO5f I 
TO* Oscars wwrti wfe 
faluTOfct* TO CTO*t* fceTO fawt* 

to* ^-af* to « 

ittwwW cro* TO Rw TO 
9000 TOl \W fain 1916 ntw 

cTOft^N cnt?tw «** i 
TOf «i Pr*«rf^itc* *iP*r^ 

^nn i *^rfc* c*t"»tt*1* w- 
vPi* fa®c** ntfe nfiTO «rti 4 cvH5 
few I *tn*r*TO* ^ *^c*t^* *w 
^*jt*r^ *trvar*t* c** natron** to* 



126 


Wf 'S [ 25-f 2f 


1936 »jtw <w trcwar wt"t 1965 »rtc»f i 
*tararaH 1967 >rt»i *i*« intofa* 

^>cn 



'll® 

«w sstsn* ^nt^tn 

*£*H « 1971 *rtas ^»it$ *Utt wi 
«ar^*t ww l 


*t:* ^fscn ^rfarfarctn 
*iw« %wft affa&tc** 

*ftsr *rfaw *im*1 mm i feft *tnft 
« ^«rtw i «r»i ^fam *Jts- 

*ntWrt»T ^rrtcntfam*. I fast* c^fn 
^rfoi c*i*t< 

«rc*»i «rrtc*rrf > rc* , *R «n ^f*3l 
«w ^^55-fsr w c*f*H> J T-'*3 ^sfsr 
»i^t*if® %«h i fefa C*fa*Jt*l 

c^i, IfaiR 

^rtPrmenr w ««< 

cstfrfift 3Ptc« 4 *sr faf-te n*rs fwi 
«i *t<?i sto+nfaf ftiiwt* w wtCt 
« «WttT arfofetw* »rcw feft ^ 
fe*w i fawR nfacvra 
«tf$ $t« fact* *i^t5;ff% f$*i 1961 
*rtc»i nfaw* aic?t*rn 
«r*ft=T ^ifofastn fenfrs c*t* fcft $?- 
fMt 6 ! c*? *t«rt« fet*i ?f*r i 




Vft'&s fassfa ^WOTT 
59^ 

fMfTOfqara ^tw*! 20c"t 
23C"f Cf3Wt«l *rt« safari* ftwM 
warcm 59 «h w, faafa 

fPWW^ ftwfa «ntH« 

«*t fctffasi ¥*<OT c^afa nfifiRi 

^ $ f*!‘ *1N1W I 


?fm «TtHiOT <®t*c« tacwf»to 

c^Ntwnr ^uTt 

•nt« *nf*w «m fz *arfB 
itntfl >iit *iw ^stflc^? frwft* «tm- 
c*tn cvra ** \t*n *mi 

ixmzji i n* 26t-r arcntit « *rtsi- 
f*i*t* *rc«fj ff^H fenaw ^t»rjw 
^ wrntwin 5tnn« i 
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cwitit, 1972 V fafaa 

m* atta 30fB 57tt*f¥ aatwl 
natal atl-f*c*tEaf*r cif®¥ fatfraa 
ataica ca aa <sta, cfcfatata ¥ cfcw* 
faa, asta aw ¥rca¥¥fa* 4«ra 
ifa* fcnartaa afaita saw i 

¥tar®a a wr 4aa ^rcSfaai, atrafaar, 
¥t*rt», cafaai. ^attas, atanftn, fa«rt*a, 
3 **taajt¥ ( acfo. atfaa an *|P 6*1 
•triala ?fsa fc*r*m ataua cfcfawta 
a«rata arara i cfeww 4a<, ami 

4TC$fai1, «rt*fta, atfea, >rtf^=? * 1 ^ 

atrfa}, ifctat 4a< «itata aartatfire atata i 
4 , ®faa *m «s»taa*ra afa^fataaa alfea 
?t$-faFt¥tiafa caf®¥* atajia ^l¥tfff%¥ 
cSfa-cafttcatwa ami aarea i fas *itaa- 
auwa aarcatom avi cfefaaacafta 
^^51 I ffaa $nat?a at«uca cfcfa- 
catatwttna c¥t¥ 4fc apfS ^a ¥ara 4a< 
4wn faatata afrttfaa atwa cfcfa- 

catatwia ami $*ta i 

*itafea <gt¥wl5 itncaa an staci 8 
c*tl3 i?t¥i i 4a aw ataraaata ^taatat 
ata* fcacaft* sarta an ataw «rti 3 c^ttB 
fct¥i i ^taf« 'fiaarlBa aia catatftaa 
fawt a¥ta «aw» 'atitffffe* unrreun 
iftwi-¥iaas wata ant* i nfoaatfc 
•matat* 4* c*iara fawfe $at¥W (fafn&ta 
cHa) antai 4^ a’tatalB «fta 140 
fawtfafcta ?aa a*¥ faa’® I 
a^ata aataa «Wa far* tana *ra»f* 
«acaa ¥rtai-*nfara «rt«$tfe¥ c&f*it¥fr 
aatata at* era catattcaa 
*i*¥a cfcfatata *atnta teen ww¥ 
caera ar* aatafa ®tata are efrfarafa 
a^reta atna airs atata i 


fa^a ^tasrfc fesgattm ataca* «J¥ta 
ail *tat*l 1974-75 at»r etca eftfa- 
»i<retn stare wtsatfaa futwr *Ttw 
awfe care 4* faita ^ta*li> ^fata* 
cfcfwtateta «rtat¥a caiJtca 
4a^ «nntapnr® 4ftaf% ^c^rwa *rfa^aa 
fa^rtca ¥tw *ata i ntaaHfa^ -if%s a<ja 
atfa aat^in «rcaaii »i^ta afaia ^n-sra 
aiaata area 4^ ^wiara atana ai*rfta»rat¥ 
aaWi-taa'Iai ftatta i 
4^ ajt*«tca fa«t%a atfanit afalSa 
^ntfaWa eat^aa- ¥ti¥ 4aiB ¥tam 
1&¥ «i acatai ««ta^af ^falfawta 
>itf%era «ra« fac*ttS ^sata’t 4| ^-caiaja 
erata C¥«l6 ■atHu a:a caat^caa ¥tn 4a^ 
felfaata «a=i{B ni¥ ^ka aai fa«1w I 4^ 
<sata! c^C9i¥, cfefrwta 4a^ 

3fic*ar « ^tfaata ^acaa 4*|B 
attwt«ca« a*:atn at¥^a i «raai5 am 
aja ¥ca 6 c¥tlS 78 w fet¥t I 
1947 ’Tteia c-n atnta 4$ chaffs ®t«a. 
aw art’ll *ai atw I 

fen^rcaa ataica caintcatn ajaata 
astai 5 ® 4¥ utit 's ^ atwa aita^rf^a 
cfeftaawtrt ^ feica i aaa^ *tw 4^ 
ajaata ataira ^ai-aa^fti «rti- 

<frf^a §ta-®tatfa^-4a ^caW-^faata ami 
¥*1 asa aia I 

1971 atwa fawtw ¥fa¥^aata 

«rata ¥ii acaw atfVa a-fawt^T 
¥ fawta-wfa¥l at<tw^ at®t¥i 
¥tirsa fi¥af¥ ^Ifa^ ajjatncai «faai 
«rtrf atitffi ftfl fwta ¥ a<afo aaai 
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wt« * mts f 25n 2* toji 


m tosr flfafe ffot*KW *i 
c»if«*tt* c®it*w Rwt^-'Stf *wft 
*cr <s$ <jwf5 fan «*rf:^ i 
ft® 4*tfa¥ c*rtTO* fa®fa- 
tftf TO1 I TO WIT Coming of 

Age in Samoa’ aftfifo 2 *JW *Tfaf& 
wii ^ *t?<far® ww i 

TO *fc® «lTO 4TO ^rt«TJ TO* ‘Growing 
up in New Guinea’, ‘Sex and Tempera¬ 
ment in Three Primitive Societies’, 
‘And Keep your Powder Dry’ I fsfa 
1526 to c«rt* fa^ faTOrafa to 

srtstTO fal$* to to ** 

*p5Wl * vnw 

tow i 

CTtftc*w c^*i*itcjRi 

^TO'fafTO* TOTOfi* TO 
cto art&to cwitfafaTO * 

cTOfaffa toj a *nfa«M nz$f*.*\, 

TO#tfro cto TO 4TO TOfaffa i 
c^fro* TO* faTO w«i, s? TO*i 
«W TO TO TO, TO* TO TO a??fE®* 
afSfa, TOTO * ?fWW fallfa® TO I 

TO c*r* to-i’ *m TO*r 
c^vitrw anqptfe ^ ITOtcn* 


5Rqfat*r'9 filter *nrsi I *M 17 TO ? t<*t 
**iTOt* fivii sTOt&faTO* TOtf** 
cTOfaftalnra «ft* c**r *itwi TO-hs^* 
apiprtflft TO* liwi 4**1 toh 
c*®tw ftntfa* w TOtfto **TO 

C«RtW 4$5. 4*. f*TCWl i TO*J, 

tTOtw cf*f «itnn «ro 
c^fcro, 27c"f fecw 15711 4TO TOfa* 
TOci *t«fo VOM? ’TCTOfTO m 
c**r v TO to fcfat*i **i w® 

fan TO* to*, ^ >pin afeft® 
fa*t*t* TO$* to c**TO^ cafitfa- 
fawte* TOffaastc** «igTO* *&t* i TO 
<ar*TO* f®*f5 V «ftw* *f**v-4**® 
TO TO5 i fefa^ $-TOt* *to* 3*c*i 
fa*t*c* ?5 to «t*t*i to*, ^*c* 
c*w to fen^TO ** *rfw*i i 
«1i wi ftw l«i*ic*i^ 

^j^ti «wte c<ntf«:- 

far. ^*t I 

*rfret*w car. wtfe 
a^Tf? arfsrN i \»i 
fetwfvi artCTtWiit«r, 

faipn Pw 

wrtffift to to nfw artrt^hr 
cai^tn*! I 


tlPrf^fPl «3 jW< ^F fH-23, 1 W ft's, ^^51-6 *$R5 ^ «tK«W 

37/7 CT fia ft tew w, ¥fiwlwi mtff *i* ifirs i 





jjf5 ^ ^ 1972 JR<U1 


f-fawlst 'Q 


(Social Sciences) 

fat*rc <w 

H *1 I *rtSt*9 4^*1 
»Jtf«* fofWB tffall® 

ffofa Clifts? mi w^fairei 
*nri 1 itfitw wtitwi croi wtitittr 
W 45tl ^*|f^5 TO* ftWHlftW ^- 
fawttll tHFf $ TO TOC1 I *(fa?lw 

*tSKH cm TO fife* CTOl 

, «rtsf$, 4 w-«t®jiwi ifa- 

^1 wfo, »rctw, «i<^tfa, fi*» 

*tH * >|tftwj—4¥ ▼Htl »Tttfrr* wtTOl 


WtCTtWtl 9-ftwt5T fttTO ftlU- 
fa® toci 1 3-fwfwi ws^fav* wtwi- 
wi ItSjTO «Tf»«ttl Wtftftl 

tocii cw*it* ■ten wwl ■ftt*M 
TO ^-fawfa Wtl 1* ft. 41 UHtfif 
fa*i5« wfntmWj 1 itn-ntcwi itn 
wi ntitcn f*r**fti *rf« wjft ftrtcn 
*-fnrten wftwuft to& fftf w*N 
toci 1 vft*ft cww-ftntwi •tfrtHpF 
41 ■ftwtvt S517 wwjw cwai ircwti 

* 3 -ftwti ftwt»r, mrit tow. 
wftwtwi*® 





130 


^ BWt* f 25-f if, 3* iUji 


fefWS 55 I 5Pt5 f5T5 C»lt5*T<*fo 

5tst*5 «jt5-«imi, ^i- 

itfl « ftfes ’Trttfaf^ «rtFf5-5j55ti:55 
5 C*«rt 55 i *n &wt&c 5 5 jt<y<® i ^-fawtc 5 i 
5 $. 45 $ c^ai-Rsit^ um 35 

Iw* 4$ sfs *rtii *r«"»rw?i fci* i * 

5^515 3-fa®ift55 'BfS'l^tC^ CTO 

c*itf : wfei ^Ttsc 5 !* fci* 

C5&1 5*1 5TO I 

c»it5iv? fe f5:5F?C5 45fi> ^fc5t*ifefe5 
f%wf=T 5 5t*«i 5t5jc5? *r#5 «Pta53 n^trs 
c*it55^f® it5t5j 

5c« i «t5i<if*5 fa«t5 *rffa^ 
fan 5 C«ii 4$ C5, 4* wi c^ffats 
3»1<f5 455fa «JtC3t5 fwt$ 
fe*f 5 I 5 j-fawtC 5 S ftfe* "tt«ft 5 5 C«ff 

if^F®5 ^-f5»tC55 C»lt5*H*f«fl 

*ltfa5 «flW I 5t^fo5 
5t5W5 ■flf^fe, «ft5t5-5J5^tfl 45* 
faf®* >it 5 tf«f 5 nit* «rfo 
5tt»l C5«f*1C5 «jf* «*5!9$ <3r ^5cnti}5 
c»it555i, <Tt*n, $ 555 , y$\ 

5t51 Cf^rf%« 5 t« 5C5 } ^1 51 5W C5$ ®r5 
cntthr ^l555tait5 f555*ll C<ft5 5tC5 I 

9-f5®f5^C55 5tfl«t1 C*lt5*T^F5 

C5t5 45 *5Wt8fo «Tt555t«1 « 

WfopH I <£fF ^[5 BT 5 - 

fltt8|5, ^ttW5 ®Pl555ta1 «Ht^ 5^$ 
^tf?5 « *\W C5t5 51 C55, C*lt5‘ 

551* 5tf55° S l frS5t5l 4? 

3f5 §*ff?t5 Wtffa « Wf5f*5 5tC*flT 
i5t*5J5lt5 5C5J Ci$55it55 5t3f 5C5C5 I 
$-f5«tt5* 55C5 5t5C55 S?fa5»ft5t3 f5'Wf5- 
f»foV itC*lt&5t* C«lt5*Hjfa5 5J55t5 
I 5^5t5 5Ftr*1 ^-f5Wt^C55 5WJ 


4t fanfifa «tf« ^*ft« 55F5 

C5<fl 5t? 51 I nt5tfar^ 5t5tfa 

WfWtWtl C»lt^5^f«5 fafal 5»*ft5tt5I 
f5®jr5f*f«f f5C^5Cl5 ^t5 nf5»lf^« 51 I 
f5C15 5C5 5^St5 VftR ^t5^5 g-f5Wt5lCW5 
^1^55*115 C«im<*f«5 FtFSff S*ft5tC55 

^5Jt55 « fatSWfil «ff® 5<ftC5t»fJ ^(5 CT«d 
55 51 45^ <(5 55 f5tf55lt»15^ C»lt55^f^C5 
^■-f5®it5 f5C“f5 45 ^‘“t RWW 

^\ff«5t5 5C5C5 I 

4551 «f5^5t^ C5, C5t55^f«5 56t3 
^55 55t55 5555 51 55C*I ^-f5®f5, 

f<C"t5 5C?l *Tt5tf«F5 5*f^®t5 ^55^^ 5^1 
*T^C5 I 5'^^! (Culture) 5C*11 ^*^WtC5fl 
3Hf55 f%f% J 5Hr« 4^ 5^1 

5t5t5tw 5C5C5. 4551 5<55* 

fl5^5 C5, 5 T^F\5 5W1 »Tt5tfi|5 fe«tf55t5- 
■?c<31 «rt« nfflC5C-ffl 5!{5lf5f5® I 

45 5W ?C5C5 5t553?l5C55 €tf«-5lf®, «W1. 
^f®5, f5f^5 »f^5l 45^ ^5t5 ’TC^ 5t5t5m5 
fe^*ft55 5 ^§Vft5C55 5»ltC5\f*1 I 

C5t5 C®lt5»lNl «T551 «T555 ^ 

45f8 f5«5 I 

5t56t5 «l«f5l 55f{5 f55Jt« 

4©*Tf<S (Edward Tylor) 

»f^455 1865 $tt»9 5J55t5 5Cflf5C*1 ; r 45^ 
4$ 55tf5 1871 «T5tr-f^ $t* 

‘Primitive culture’ 5t55 Tt^C5 ^-fwtt55 
«ftC»ltF^ 5^5f5*1 I 
=5^F$ 5C*11 45(5 'Sfifa f55I, 
5t? 5C5T •W'fV 5«C5 Wf5, f5>tr»r, fill, 
5ir«®t5, «f5lti5 45^ «rart^ 5^55*1 
« C5«fa it5tfW5 ^5 f5C*TC5 5t55 

fc55fa5 B?l5:5 5)^5 5C9 5tC5 I 

si^ffV 4}tc#it55t5 W*t|i C3FC5I 
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(Klemon) faljte * *a*t*ta aRt* TO 
TO^a TOta OR TOW 
Cl, TOt a^fa-a’lfo, TO*f oW ?«F< 81 , 

irt^i * fiat’s *\ai; 

a*t, fawfa * ficwa <n¥ «tfci*fa i 

«rla fro Wiata «R fc*PT (William John 
Thoms) 1846 $fcaf l^ia Folklore 
*1t8» aja*ta TOfcw ow <4* TO 
aiaaj'S Popular antiquities ( BRfsta 
<jafaa\ ) *1tf&C* affol TOfroa I $ta 
TO, cTOtlta al Clt*TOfc ‘latitcia 
«rteta-aja*ta, *rac»iW, %- 

TOta, ^1, «WR *?frv =S 1 W fa*t1 I 
**ata c«rm itwr, ^-fawt^tcira ^rtcitffo 
TOfo al TOstcaa to ai 

C?tTOltraa aral fa»i TO* I 
fa$i5 Clt*TOfo» TOfe al *tl5tcaa 
*rifacia i c*ir «rut$ 

fafoa wi iTO ajaita lt*tfTO 
^rtciwntc^a c«Tt^TOfea feiftrtw 
aca^ ajatfa tow i 
«TOtRta •ff«T«Tl^FC'® fct^a ow aai'hi 
•lift (Andtew'Lang) Clt*TOf«a ^flltTO 
4Cat®fa*la TOffW I It* C«f^ 

C2F9ft? (Sir James Frazer) <jfaafa faf%a 
«ttW afTOt&la CltTOta * i’tfelaift 
TO* OW C1«fa* fotra 

?r^T «Hrfs| TOW I $t* fallt® *p* 
‘Golden Bough’ 'Jfia’la lf<WTO WlX^I- 
V* *fc TOC* <*W C1$ f%Bt«- 

facstaa 'q ^fo*«t$a «raTO*ita , "ff*i)a'i 
*Jt^sr catll (Franz Boas) $ta 
’Kaant* cTOTOfc* fafta fciwra 
*rtov arR TOftw i ^tfcafaTO wffira 
^fraPflC?* CltWI * ¥tWa at«TO 


'Btpra fcMfe, aftaiM « itatfa* «fTt=r- 
atanta ifawfea 4v £a«tfsr*fat?Prt to- 
f*w i <nf^c*n citwta fsfjf > ^tfM 
to ifacai * «ttfn®fTOa fafet >p*tf 
<*w afro fratcfata to '8f{f^5“^*f- 
'itfe* stto 'e leaf* 1 «f<5traa for* ^rtcii- 
oti i fta «rtwtRta c«t^- 

n^r«a faf^i ^nva 1 !, cw—cut’R'fl, 

cnWfiaf yifa\ f^flaii, 3^foa ^t^tcar 

^nsftf^a aTla^tata *U) froa «rf^ 
aatr*it¥>i"»tt« ▼ai TOff*i l 
c*tVatfn^ « famtna ataua 

cftatf%fei>»i ^*r®ftr®a *i^f«a w 

TOto^ I ( Herskovits ) 

$ta faajt^® ^ ‘Man and his works’-4a 

toj ®rt*t=T Tcac^JT ca, c»it**«i « 
a^tf^a «rtc»itRta *itana cTO s?^- 
c’ttiia ar*tf& fa?f-r^s ^a i «t«titi» 

*CJt-f«l=Tf%r (Malinowski) 'Ita aiRI 
‘Myth in primitive psychology’^ 

n^?f«a to cTOTO^a faf«a ^nt^a 

** fovfan ^"»(c^a faaa tow i 

3?faajte alnat^w *itaj f^fsr «*to 
^taw ca, ^tc?a >i^f« ftatfr® f^l 8 
facia aTOa fentwtw nlfo I 

1. ail^ll—ii«fi aw srtfc- 

jft^stca af^i ^ai *a i itatai^: ^c«ia 
^tcii^i^a «•* fivtcaa a«n^ 
wa i«fi ^rtwtfi« ^ai oil aii^ata 
«rttitRi ci'w iraa ^ia r?\5ftaf «f«ta- 
fa^ta aFca aci ata*fi acac^ i 

2. ciVfa* feiNiti—<anfi 4?« «i< s x5 

^ to falter vai ^a i vtSfi i"if%- 

ftcTO facafiis «a*ra Vf ^fai 

orifaaf«^ TOta af^® aca itPF i 
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3. c*i\atfta\ all— 4 «ft ca c^^tar 
aca fatafs* *a m aa, «m efiH? 
4 a< nfai ara ■?!*$ *ca atcai faf®a 
fevra-ntfcaa aaa a*fs& a<rt«t»i *itwtfre 

aa i 

c»itan^f®a fafaw fentatcaa «Raa 
^ara «ra® at*ra fecat&a aac® 

ntca at i cata^fsa «rN8 fentaia 
^fsfc «?tf®-fc*t'atf«a «faa«fta 1 « waa 
*tfac«rfac® «rtcatsai aara aca i ajaata 
CTtWI, ¥tfa\ Wl, «fa5a S^fca 
atf fatanc*! *f'fs& ®rtfa-fcnstf®a 
aitfa’tfca *aafa sftacaa fc*ra 
'BT^ a^ajl Sfiata 

^rcaaita s-fawtcaa srcataa «rnfaata i ^a 
fata atscaa sfvyfca ^sta ajt*rita «mr« 
oataaai, atfaa'l a$ 1 , ^tastaa fa^t’ifefea 
artwtaai I ^-fawta ® oata’ivff® 

sst$ *fa**icaa fena fa^a^to1 4 afi>ca at? 
fin «i*fafc «ro"^< 1 fafaa ^-fawt^ c*r 
a?tsr cataafa catan^faa fcntatcaa fc«fa 
4® area aattat*r arat*ai c»ita*ra*f** 
fa®taf®f%a wlwtsati catawita c^fai- 

apr w 4 aa 'Bittafaata catawt* 
ortafaiS-a «raata ^nafa 1 ca-r-fatatHa 
c*ita*?tataa fcnaa«l ^afa ata ca^faa 
fawtafafaa ^twtaata mv 4 aa toi 
facaa n* faa atal w«taai ata ata 
awta 1 

^-fawtatoa c*ita*wrf* stfta atai fa* 
«wtw ncaaataa *rft*itsai caca fa* 
•tfttaa 1 c»itaa^faa fafa* fcntaftaa ^ 
«raai 4taa aaf*ia nafaa sfa ^-fawtattaa 
*rcatt*t*r *a* Htfaai «fa«?t*c** fafa* 
atata cataa^fa fa®tca *®t$fa®tca 


*fa® 4*\ aftca* ftafara «Plata 4ta* 
«r®j* «t®ta a® ^a 2 fata\—^-faatfafaa* 
^twtFata ca«fa «rtat» 4fa at* 1 c^ta- 
aai, atfaa^, 1 * 1 » «ta5a cata »«a wtfea 
«ra® fHai-^lata ata? aja atca—a?tf®a 
« «?t?c*fa faf%a f?a aa 

dijfa ^i-^rascaa atajca 1 <?\ war farta 
cataaai» «ta5a «faai a^ta atajta fafaa 
®tf*a ^?f®a c«iar?a a a’a-^atfa aai 
fitfvsaPi^ aa I aa ^ ^cfa cata wacntla 
fais tf^tcna *t?^fkaa ^raa «n®t%a 
^rtfaatcaa fa a caia cata «r®iaF ^tatiaxa 
«i«ta a^c®i c*itaa^f^a ^tc»it5at^ ^aat® 
*r*tataa at«r aat^s *itH 1 c^ta^feca 
C 5 ? WC5T^ a*n1 acaca— A living fossil 
which refuses to die , a i *ffc 4a ^a^ 'Q 

a 

«ifa^a ^lat^ i 

'stadia =aatc^ atgi’.aa ^?af%a ^taa 
faf%a c»itfaa «it5ta-aja^ta « fafa-^:acaa 
fl'stca «r»tft®i atai aftf^-^natf® ^ifa® 

4^ ortT >rtatr^a ancal a^ fafsaia^ i 
atsjcaa aftacaa «rr®l5 ♦facan ’t’aftaa 
a?$tatca «itaa i cat 5 ’ <atf®Ftt$H ^taca 
faar*r-a»faatt’T, a^Nta a ^wta cacia 
^^a *sfla?ra «t®tfas aca i 4^ ’ia»i c*rfa- 
fa’iftcaa «rfoiS fentata mbfe artf®a atai* 
fara « «f<a1f®a «?tacaa n*st^nc^ facsfa® 
f«ai ^srata cataa^f®a «ra® 

nftsa at® a^ca ai i c«ftfaa caacaa’la «t®t< 
®ta®at^, fac-ia aca at^ta «tf®{5 
artca *tfa»ira® aa i 4^ >ia*i c»itfaa c?a- 
caata fa^tfa® faaa%, ^tc?a 
^f®ata 4a^ s$«a ^arta *tfac«tfac® 
4c?a aja^ta fafcaa faaa atat®tca c?«ai 
ww ai 4aa« w i faa 4* w faaai- 
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3»!¥ SFS1 3>1*t fofafcj *lt^s fStl, 111. 

wiitipnr ^fisitsts *rfe-4* fes nfcffefts 
umfas fists ¥ii *ts i '5t«c« ’rtstfaf 
^-fiasttSS ittUltS ¥tfe-fc*t¥tfes SpIlt^S 
fifes' c¥t<s ^ttsrtf^ft'ss >wr catf- 
wtfe frntrftfs fststsi aw ¥ts| nfs- 

C4fet® ^tlffe* WSTl, *T^¥S1 ¥11 

*fts"tfsf felts fear mm tj^nts 

¥3*11 4tstfifs i ^tsfetfef i-fiwttss 
CTO« dtffll, ftfe^t, I?1, 4S6CSS ¥¥ 
fids ffsai ststf I fifes ¥f*i 'e *ttfs- 
ntfa*3fs states stress stsfaf^ts *rfe~ 
flffes 4fef*ltSS 1Si*f ¥tl ¥tS1 ¥ 

ntr?cv5Ts stir 4fest$ ss i ¥t dt**rtfe^j 
^tst^s c^tfsflss ^ f fees ¥ttf I ¥- 
«f»ia =5$ *ri4f fef fag ststg 6ft, faf 
ititfef iftsstsits ntgfifts aim fists 
anti's I JTtstfa* ^-fsssts't cftf- 
3 rtf?r®rs ait ¥^*tt *p¥st¥ itgcss ^sfe, 
it «tl1, Pm * fclfefWl flics «TtC»ltFin- 
ftw scs«¥ suits f 1 ire nttss i cft^ 
fitis •tfsesci «*ni CUtf’fffetfcJS ^6 
aw ¥**! « 4t®s ¥5stsf faftcs 

¥«fe *tfSsfVs * nfiltfa* gtltf, C*T«f*l 

^SPWfaCltlfT I ««c?1 StSJ Off, ffa ¥ 

4iltft¥S >ra^t^s ¥¥ ^ fsfH •tfwfe's 

SS I ^-flSlftSS sftSSltS C¥t¥ ¥1T »lS4g 

* fustic 8 ! fifes ift*ts attiWcfVn SJS3« 
SCI Ktt* I CTtf ■*Tl*fes fifes fentftlC* 
’tife-T-’tfes ’ife-«r?fes fcns fitCTtf- 
*ltW1 ai^fe ^CSftJ *tlifa few ¥1^1*11- 


IJIStS vsi cits *rtts I wtrsfsfti 
csptfwti citittlS f'jV ¥tntfass ¥is 

SltS CS®f*55 (R bert Redfield) * facts' 
fafts (Milton Singer) 4*1 4SJfe ^f- 
flsitsfdS StSl *tfS5tf»T5 fets^s affetfS 
in ¥ *ts *tfss6tss stsf *Wf ^twtwts 
alters ontfwifes fifes fcntwtwi 
Iff tit 43*1 fsi ftsfe 9 ! I 3'fisifafefaf 
¥tc»lt511 'STTICS Cftf : l^fes «*9 « ^ 
yijtitfi <sfg jp^{ 5 i itwtai 

^^i, at^m ^fef, i»ts^s ifef, star^f 
« Turf's ^tfes ^fef, ctt®i ^nsrtfes fiur^r 
« iitiitsii fif^fes in fees is^gs 
5Rt¥‘Ul^tS StSl iftCI ait ¥tC»!T65rj 
4¥ =tlfe?fCf S 3Tf tl feCSlf I ^tS^S 
■^-fiajf^tCiS cutfWf fes ait if«r 
fentftws ficsicis *ific«tfec^ ^ts^fs 
»RttSf1 «tf¥ ¥?lfta^flf ^tCHltS «tfe 
»TC5^ S'asi 'SrcsTsR i ^It i^ife 'fts^fs 
5J-flWtWS ncilfcil tftfS, C 2 PWtS, citsi- 
lltpnfe 435 ?"fi«t^ 41^^ ni 

fCS l-fiastC^S ^TCS Cl\fef l^ts ¥ 

4t5ti-inst:w ^srgs feitfti ficstici 
f si ¥« f i ^ts^s fefe^fsc^ 
^ta^ls ftftitsts *tt^fefts sststfls 
fiwtl\s fiastl-lt«Rt5 C¥W Cltfl^fes 
isrists ai¥ « fl®t*fafef icilll 

4*rt^hr ^wt-tf^ ids fed-t itifsci 
¥11 ftwci 'StS^S cutfl^fes 5^1 
fmtit4i\ scs ?-fiwti ¥tcnt5its ¥f 
^nfsstt ¥f sten stfe^ its i 



(Trtw’tre? *** <5tf—* dM 


te*f*vi i«t^« *t*rt*tf% c*\*f*rre* 
«i&* ar* «*rp *rtf***s * «*t* *r* cnA 
CfTtfofif*TO *¥ frft* &** ft*ff«l 
c*, c**igt** sfai ftfet* *$* «it* eft* 
ar? toi *«* fa*i i f*vt i*st*fa «r** 
fttf c* ** «i5*¥t^ fawi^fai <«t*tw 
c*t* ft**, fctcw TOT ^9« 
frtt*f*ft* swtnfctf *t5?TOts* 

®ts ntfasrt* TOito* *t* f*twtc* 
femcTOji 1906 3tetc*r <b^* *it«w 
*jHtt* ¥t<sf y* ftn «•! 
ffe f*t* C¥, C*$ *** ftf*? 1 ® 

**«fa «artf* ff*t* ft*« ^<tf 

«twff«rftt* *3* ar* $fet*5)tt** *f«* c* 
toiw c*<n *t*, «i *jf<m f*i 

TO *1 I $ffl *t*11 fvi Cf, C¥*t5t** 
*tft* to eft* «r* TOt* w% fcfct*- 
*tt** *fo* £ TOtwwi **t*t* ft* 
*rtt* i «tto c¥Jtfef*f ftivn 

(Sliphcr) f fe^f**t** (Williams)-.** 

c***i «rhr ^ “i*tf*f ff* *r*Wi w« 
nhcn«i *$* osrc^w totI* *rei 
*roi eft* % fiftt* ft* 

♦ftTOsr 5ii'.i <**'** **tt*i ft-i***tf 
«it*fct* *n ©fc* TOt** 1914 Hfett*f 
**t*t* ^rtfat* **t*j eft* 5)^5) arm 
*ftt* «rhff*t*tn tow i f*i 9 ^f*» 
*Jt>lf*H& 4f f**Wl TO* *tf ttfJ TO3 
ff* $t*« f*f* *^* <ft* <STtf* *tfcf 

[‘f*it*i fit* wkw ntro* *n A Am 


®t*TOtTO* *c* «rtTOi <*f f**1fr fftn i 
TOtut** <*^ *i«fct* ft** *rt* ****» *t*i 
fat*ff* I 1914 cftf 3916 4lfct*T «t*f 
C* *TO TOtW *tl ¥?*¥t*-*Tf 

ftfttlfft*!*, C*$ **t* *TOJ £ *$* 
•sr* «ts ^’fnrtr c<ft^ ^rw 

^5 ltf^5C^S ^^*1? ffiM—W 
Wf 'St?! «J«1 4ff^ «TWtfl «ltf 

vzfa to i <«rcvt ^ 

nc’F »rt«i:TOfl ms A 

f%f 1916 ftn^i i 

>wt^T ^ c^ 4fr?a TO* fwn. 

till n^CWM-frt C"1* wt* 

*ftf>fajt91 «lt«iw ^ m 16^ ^CW« 

Itot^ «Jt»r ^cwi v&* ^ 

«ftcn 1915 Hfctur ?1<f 
*ffct*Jt^ TO*51-*fR TOC*»l 
‘Planet X’ <**F ^«Thl «TCfl Wt* 
C* *t^S* *^1, C 3 ! f? TOJIM 

3TCW «ltC»lt55)1 *fC?5f | cA TOVfl-TO t^5f* 
^1*5) c*. <StCW *5* ft*, 

»jff*^* <Bt** «lt* >lt«-f"tftW W A C<W 
«H* f*T ft* «tt* 360 CftlS *t^ I «TOC1OTI 
*f* 1919 ^tt*f fw!t fH*Fffil*« 
3nn artf* ^*to «f*4J*i^ 

ft** I fsf*^ TOt*1 afffci ^W» 

*** in*t f*f >fTO ^9*T =****tf ft** I 

* *?t«ff*f 1 t*ft’t, f**^t*^l f**f*«f*T> 
1tfff*Cf*5* 
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ntfi«itt«ii TO* fai < 4 $ 

TO $ti i^ii m cii faiffri TO 
TO** TO *tlTl fl I CTO 1925 4fttW 
itfs: TOtTOi TOl ®fri TO*T TOtTOl 
*srtf<r* ^Thnfwr TOci* itufaci 13 
ijIcti <4ifB 4$* qiiWi mtfn* 
TOl I Wf*lN <4$ fllWl 11*1 
ititcir 1929 »rtc®\ toto itufaci 
TOti ?? toI ^®i aw «rfoi 

TO t 4$ *tE*i «r«rfsr itfi* 

11 C*fc Itllfatll^ C. W. Tombaugh 
4t4* TO S51*4 1C1TO1 §11 I W TO1 
TOttl <4$ 4$4 af«l «lfa? ‘«tlft11 
TO HjURflJW *I^W1 I 1929 
cic<§n it* cici TOitttc? TOttii 
fif§i tocii *fi to §i?t§ fts'pr«i 
TO*TO TO 5tf»FW* TOETO4 
«f 4 »Jfft-**t arc** cTO *TO§ c*icti 
411 TOETO 1930 J|tW* 21, 23 * 29c*t 
4ft*lt?t, §4lt§ iTOtCl TOW <Stl*1 « 
4C17 <444 <4*fB flEll WEI! 

faficn TO ctow, iti §m TO ^jfc 
flEllTO *rtfi TOM 18^ CTOltft $ 

fTOifBi TO TOii "ifc. TOii §to * 
fifro iti ciu fw« i 20 pt c* srcti} 
itE* 4$ §to i*$c* frutfc cii ifiiti- 
TO TOl 4C1J <311 4FTO W *C«W I 
41 TO *ltf»WTE** TOuTOWl aw 
H*1 *fol41 l$tl4l TO 1E4 §TO1C1 
ttt’H I &Ht§-<41 <4$ ItTOJl *TO41 
^tw f?*tE* lift® ^rql, 114 ^ TO§ 
’WGI ®frl ■nf»t*Jt'« 4tE4 TO fl«*t4fa 
^ ItllfaEl 4t?U«fW 42 fefa UttflPl* 

| TOR TOtCU ifcf <Sf 4f| 1*4 §TO 

1 ** m *fa C*ft*ll I ^ l*jBl ifatll 


« *TO TOJ 1C1 <#frl ^TtTOTta* 
<41 % f»pitn fi»pr C4, ^ 

4^f0 C4*fgt4? 5^41 Itf^n \®4 «4¥ 4* 

4J$t<5 TO *ttW 41 I ^44t^ 

<4^ <JW 4f%f »1TO 4fti1 f4f s 6^ TO 
<& (1930) 13^ 4t^ 

TO4 4t44f4TC4 C5fi\4f4 TO <4^ 4^4 
4r^a *fof C4t4*n ^at»i4 

^44^ C4^ 4144^4 rttfl 4t41 ftrt «4^ 
^t44f 4Btfi« TO1 I 

<4^ ar^fSfl 4144741 44C4 4141 
4®4t4 «ltC4 I *tHl ▼toil 4C^», 

C4Cfj <4^ ar^fB C4\««r4:^ss cn ^liti 
n®'l? 'ssntf® ’'TTO 44^1 411, C414^ 
«rt^4 <^4 t?tit ^tcfifs^ *rt«t»njfa 

C44®1 %ftu 4l4H4tllt at^lBi 4t4411 

f «1 4^14 I «fHt4 W *44 4C 5 ®, C«FJtf®f^4 
*1tf4«Jf4 4tTOC41 <4^ aTCW 

«[fa! ^t«F 444 ^5P 44, fa* fcn 

4^^4tC4 < 4 ^ ar? «itfa4rC19 TO 1"^f 44 
4C4 <4$ f«*3fi?tt4 f64^«^5 TO 4t44t4 TO 
^tl 4tl41 «ltTOl44 (P * L) <2f4C4 
f?C4^ <4^ aiC4l 414411 TO^l PLUTO I 
Cl cm <4^ 44<4 4FSC4 <4^ 4(4^4 

4l4fl1 Cl 4lK * 4Kf 4C«4, «1 4C4 
411 C1C^5 *lt£l I 

3$Bl 44W TO* <444 TOW 
<4t4l I ^4 C4C* <41 «(l*t4 444 

275 C*tfB 41^4 <41^ f4«f ***1C4 
\4C^ %&\ 114 14^54 4tC4 TO it?, \Bl4 
1$ C1C* <41 ?44 if^tl «ltl 460 C*tiB 
4t^l I %A C4C* <41 l^'lll 4C41 

attl 367 Cltfs 4t^*1 ( *2$ ClC* 

^44 9 citfB 30 w Itl* ) I <4$ ar*fg! 
^tl®1 t5^ *tn <41 Utl TOtui 
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tffaak ^Ttc^r^r «rt<ta*« aa ( 3600 
atla) i <«a «r«i c«ntfefa»tcaa flatta 
*IW c«r%a xw ca atcfctca arfatcn 
area a artatcaa. *ifaat6 catl ** 
sta «rttatafa^a n* caata1 self* 
aa*ta fcij^hr (Elliptic) wmi ata 
fc«>taaral (Eccentricity) 0 25 xm ^ta 
xiaat* *$< tfafaa aca ^atao® xn aa* 
atot «rt* 243 aa* i fa* a^nta $ci>i 
'srta^a aats aa* ca* «t* att? a* Pra i 
atft* ■stfsat* aftaFatatta tjcll xiaat* 
at* cangta* «rc*wt« ^rta faala^ at* 
•to?, at**! it cata cangta* ?** «rt* 
280 catfS atlai **ata ^tfci 
fata at*l c*rtfofaaca* aca «aa *Hai 
atafaa car, can^ta* xiss faatl artaata 
aca <stca* atat a*t*i at* care 
ntca i fa* nt* fa*rta ata c**ii cncs 
ca, caarn cata *Nft* atsa cal—cata$ 
^clta aassa canjjta* aaretn* at* <*tts 
17 f®lla a* cata ata *t*ta I 
sstta* at*j cafa wastrel a^ fata 
astaai cal I gtista a^na •rftwtsai at* 
fawta'lor* cstta ca fcaft&jfiJ aai nret?, *1 
acai xi| ca. «a| aantaa at* «rerta tfa- 
asPia aspncaa cata ata^ cal I aanta* 
xil aatta kfestj «wi at* «itaa fiwtafae 
«nl ataai at*faa ca, sell a*rei cata xia 
aat* ista faafo* < 21 ? caa^caal xia 
fcn-tfa faatca faal ***t*i cata <** 
atic«i aarei cal fenflf ^t* a*n* cata 
fagia at* xia Ttata tfc** *tatt* fa*¥ 
xi* fafci aaaa £®>f* aca aftatca 
faaaa a at* i 

frito am* atftcaj ^cltca caf^ 


afcaa*l aai a^a *t*t*. *i caca oral 
ata ca, ^d?ta ntacaa a^ja araa?i, ata 
aca ^sta nt<* caca aftcata ca^ srf^afa^ 
atca ai i araai aa sfoafa^ *3^- 
catcaa artcai <nafB ataa aac^l it caca 
atfiBa faatl ^aa I atcft* - , «jtftt* 5t*f?ca 
cata ^rtafa^a «itcf ata ata aa all 
■stf caca faatk f*a « t» atata ^cfet* 
’jiorta* arftw ^tnaton atat —2io°c i 

^tattfa nfafr^s ca cata fflffaal <a| 
^taatarta wta aata* a^ fta atta I 
ca «rcw $c!tc* cata aita*la ai ^aa a«a 
«ia^ta'ca «ia^a, ca aai afrol aan 
ala 1 ^tta xiatai ca|f. atai caca, 
<si aai xil ^ffa^t^i caca, *jfaa*t caca 
xi| faatl ?acaa («rta 350 catlS atla) 
cata -Jtfta at^a^stta n^ttatsai aai a«il 
xia ijaf ajtnti ( ca at^ gefeta aitaw, 
'«fa, a^a lajtfl aata Pr^'atca aai 
^1 a^ai 1950 atta faat^t 

flnta caaa aftai ac*flcaa, ^$t* faf^t 5 ® 
wtai ata ca, tjc^ta , ata^^ ^fa^a «itawa 
tfta x)a-an*it^ «wa «rta «ttfc- 
a-raM—ai at«tataa ^faaiai%a ^al 
Piatll ^fa^ta a^s ^t« 'ata 

«ttaaca* ^aata caa at?t I 'arta <aa 
maatar fr® atta *a| ca, aat^l ’jfaat* 
a^l ^ciJta 'srTsjaia’H ^N« atafc cak* 
at'® 4 !* farfataa aTai atffo I ^ta uqa&i «rt 
<a| ca. "jfaata nta ca-r ataafs ftai 
aataa -artf* ^ttaa *f*. «itata 'jfaak 
a® «ta) «aali <iftfa «tf%? fa^tta 
ftai ? «al «tma aataa flt« fawt^t* 1 
afa« xiatai »raa aa fa, ^air»t *tta* 
«rtata*| a| atatl ca, aat^i 
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stwi ^t«r *t*s cs aa ^t cncafa, «i 
y\fa <4a\ aa i ijcfcta *ifo* aai 
•icsci at* 1930 »rtc* I cal faatca <®ta 
at* 40/42 a*a I Cft* «t* *WS 
favtfro <®«ri cnc* c*rc*i <sta *1 aa»r ca 
«p®r* sf^rm. sc** cal i ^-aat* 


*<3* *fascs fassta’lc?* sc&stfa geli 
S?CS W51 'Steal ’SCa* * &a*4f? 

<5*1 *Tt«*1 C*C<5 «ttr«! CS? SStaSta 
sal caca faca stsal *ts ffata sea 
fat* *rtfa ai fa ca, tjclta fc^sfa, *a*ta 
« afsn* srtars sifa a*re> csai ? 


'SCS* STffa* 

sifatfSt* * 


<$tCSa SJtCSCl f*fal *f<5 C?S, ^-<4^15 
ailtfapF WWI f%f=T fa:st*C* C?*^ *tC*a I 
fa* $t«i *ar®i cs&l f*r. fa. sasta *c<s 
sracaa si i fa* fa. fa. sasfa ai $c*« 
caaa scasli 5a«.*t* arffa* 'scaesl 
cw^tc 5 ® stcaa, csafs «p 55? am at* 
fac*« scasfe «rta «rats-*ai «riara c*»ii 
c?atcai ssa i *| sa ca* ii *ta$ sacs 
w *s*tcaf* §*a *sta sstcaa ?asta ca? ; 
at stl—ii fc«ii <Br«jts, £«* «ta cb^i i 
at^sa fas «rc*a <*siS s<*ji ?“fae?a 
c*cs csca facss i aai ats, s^ajTfB 
7S 5 1 s<*Jtfi> catc^ ai st*c*a fcs* 
at^faf 5-ata Piacs? i 

786 786 

**t* fa^a <4sli> faa «rcsa s^aita 
*f$tat* *csi i sacs) natcaa swtfe fwl 
8^7 i 827-cs 3l-f?csa 786-*a stcs Pica 
®ta f?csa 786-** ^kb afasa far?* **!!> 
a«n faacss i afasca* s<*jtfe *c*n 
172 1 sfacs ss $iB f fatcsi— 

786 • 786 

827 172 


at$*a carau ^acaa aca 0 aw 
^ci ?fea caNa'afe p5fa 

Pica cacaa ^v, ac«ft t5 ataata'satc^ 
fsfa faac^ia 785214! faac^ 

a^|f aaa »itca. ^sta csca «aa ca^l 
a^a fsfa fac®ia ai I 

<4ata *w ^a*a, ats^a facar «4^fe 
a* an facacwa i a*ajtfS^ acaj <«| 
aitfircaa cata'a ^sri avaitfe w 
^«ai ?t^, ai a4c^a ^tf cac^ at«ai 
fa^a a*aitf5a aca cata aaca catava 
?ca 999i ^ a^ajtiB atsaa fat®r ai 
Pica a*ff-cacsf-aai c*ta a^ ai a^fta^a 
cac? fac^s atcaa i <4a acaa atnfS 
i «taa a^aita 786 cacaf l 
at? f?a, cacaa 785 i ^ata «it Psaf5a 
9-4a afa^aa (Compliment of 9) aatafca 
2,1, 4 785-4a na Pi^a I «rt*fata fewfe 
acai 785214 1 fas sa^a cata 
sea ^safe Piaca «raa a*^n 786-^a ^cs 

* faca*^ fcessSfaw fa»rt^ caaraW^, 
sartaa «ti at^*r, sta?atafa -5 
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r?$sl5* fills f^5=«t5 «iesrs *Itf® to c 5 *!* 
^feltS *K* *W *sr5 *ftC9=T I <*$ ’l® 1 ' 
sste* <«fi>i cfVnw ^fes 5«ii sts i 4^1 
*tw *rtess, sittofrc* *”t* 
9V9 CStlWeS* ff^*l *1* ^sf& ftoss I 
c st?W «rf*fstf ^35S *es 1570428 I 
CStlwtSfSF 2 fires '©‘t s^e 7 ® Clei 785214- 
iin is 0 ^f^TC^r 5 fires 'sK faes 3l*to 

ell* frssiB to f*rs-to m f«»if|S 
«it*fstef ses ses ^se^ ^es i 
fse®t$l *1**1 sto sfai <8 f^ a 
*1**111 f?es STttoft sil ?C*i1, ft^t? 

sittoiBc* ca to sin ito 
efts to aHsi stes i ^ses c»tfcitcfcl *1**01 
fW Wflfc *TtStS*1 «C1S *lt*tCS! 
frrt'm St5t$ Wl K»l. f»« *BlJt , »fa 
*ei seas *rf*tesT fc^eas to i ®i fto 
*se<® *es i w* ail atta totals 
$W to aesa frto <«*$ *ea i 

to *bsti tor?, sins 

CSftStl C^SS C»t=T hf-'SiT C=r^—f«SB 

csssfaeie* at*ir> fifE-o i ^ satis ^asfS 
^ *WI 1428571431 *t 9 «iwa 
jB«rjtfc to w ca cto 9 ^tfs torta 
43tS toll* W5t* TO «1 
>res i 1904 *itci tosfato tot* fato 
* 4*53 <biits at^fs *fsitsl fai¬ 
rness ftaess to* ^sto 
c ^tSl fto estiva $ 1 * 142855113 to 
49<$s WTtlTO to 9 tos 

*IW1 flSC^S "Blasts **eW I "ISTtl* 

sfji $ 1 -to cae* TOitfS toe® 3** 
w *ist, ^sa fills to to^ fato ^i- 
fvff cto 'swft to* tos * at,R 1 
s^ro itwr TOate* to* r ^ c * 


aititaft sn^i tofe i 1911 itei to 
31 ffs sst*i fer^tr atn ^ w 

^ f^sfsf Marvelous Griffith 

*tf«f£^ few i 

^ «ct*tc« ^ ^ 30 c,rt,c ® 

f, , cfl cs *«* ^ 5,T ^ 11 

.fs^ts ^ren wtr^ ^ 

fes «itwtwi i ^ 

1,00 000,000,1 xABC, DEF, GHI, 

^ ABC, DEF, GHI fas f^ 9 ^ c,f< 

^,^1 estate® «»fi| I 

^.<r f^i fares cs cs ^tes^, *1 

?e*ii— 

ABC, DEF, GHI, ABC, DEF. GHI l 
Jists exists frotl ^tvrttol 142857143- 
ff*r 7 f^es u 8 ! wt ft*, *t«»i ' 8 lf ,,,1 
1.00,000,000,1 Its l *fe«l 142857L43- 
c* sprfsi «itstesa m cs c^ts 
M f,t*ie»i ft^tf iWtft 5^t< 

to 7 fscs wtn *sssts a* TO '*’ f5 

iM (HW : ^ ^ 

n Br 478.^23,878 fS. *t*W ^ a1 

i 42857143 X 478,523,878 

<sfc na*m ^s '® e ff*'e^ aft 
X fires ^fa> *1^*' x 

478,523,878,478,523,878 +7-*S I 

Pftsn at to ft itf ’i tots ses ses ?-st« 
tHtnrft cse*r 7 f^es ^5tn fff i *tnc«if 
ff^ sifes si i sfs *tnrtf tof. *t«*i 

isle's ?es c*W« w w« 1 

«ifs¥t5i csrea at^fs to c*ie^ 142857143 
c «ie*ra si-s«<f-cse5r-a*ii c*ts Mftaf 
n^ntS fei ntftfi ^fw *itew i 

4 142857143 fns STTf^sr CTT’ 
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ata «qvki ^fant «itca i nfa fa®]* 
n^TtlS aknta cntntcatcn 7-ft«1 fn<®fflFT $8, 
flftni WtfSc^af* ^ 7,14,21,42 
aWa #nt*tS5 atl>, «tfOT '•1*CT 

aafc an na ®rtnca i $!-ra* 

cac* Mf!! fa*C3 ^ta® wc*& ca c^t=r 
^ntn ?"fa faasifc starts *ta cntna ca, 
«itnfa aw apacan m. <3ta *ac^n t cn$ 
c*zn $ta aca* 4*| cellar atai ^rsr*t3 
fear caa arat« fanjata ^rgfani ?ta ai i 
^stl *atc»in a] ata* 4 *sr «rca« atsaa 
*ita 4*fe a f nn caa ^cac?a, ai faca «$ 
ngfaai 4ftcni ata i 'eatcan ata a-ajtfe 
seal 2857143 1 'Bitnca staa 4$ ata 
faca wtcn* nvartiS c< c*$ «atcan % 
a^ajtfe *ft«ai atca i 4ata ca cvtn 7- 
flfc^a 4ffi> a^rn caca fan 4at ^cata 
**n tw^a f**fca« aa^)tf5c^ apfea apaata 
7-wcra ^lajtiSa «tc«Tas|5 «t w caa 
•Ma cRa a^ fa i aaa^f , «ittatb~*ta 
caatcai 4$ «rf^?ata 4-48 a^ ^fafn?} 
a-an atfta wffc can fa^ ai, aaa 
^ta* <atn* c’Ttan ata wtw i 

naan sfca ^aata naifas «rcn*i»l 
«ttcaa *rs$, area 7 fata ®tn *aata wlcn 
fa^]a nwHSca 2 fata s»«i *ta far* ata i 
*tai 2857143-c* 7 faca aw *aca nt«ai 
ata 20 , 000,0011 20 , 000 , 001 -c* 

ABC,DEF,G faca tH *aca w**\ fca— 
2A2B2C2D2E2F2G ABC DEFG l 
afa fasta tw*a «tt«T*li> m 4-4 a a? 
*a,^tt« alcaa nifors ft«i ata new 
nt«r «rf® n*t«F fesafB caai n«a fta i 
aai ntap. fa^ta awal® 67638o9 ; «iaK 
Tai ^r!3 ftni— 


2857143 x 6769869 

^a ^ana fa<a vac® w«i <r«n «r* 6-c^ 
fasa vta 1 caN f?a t ft^l 13 i 13-c^ 
7 faca w ^at®r 'ot’ta'a c*rt»ta l ^rta 
stnc-ta 6 i '9aa r c»ta «aa w ^t-fav cataf 
fSi^a 11 faita 7-car ff^a *ra 1 
catn faca *ttcaa 15 iim l-4a sFta’tta 
'Bftt’ta astntla 6 aPica c’Twa 65 i 65-ca 
7 c^t»t 9 ata, s»t*tc"fa a^t^l 2 l &gtaa fa^a 
^ f5i%a 9 i ^wa ^®]a *n 6-c^ 2 faca 
«*l ^ca 1 cat*r ^ac^ *ttia^ 13 4a^ «rtcna 
faaca l-4a ®tanta ^itcna ^Nc 4 ta awtc»i 
23 a ca i 7 faca aFac»t 'stnw 3, 
^tncta 2 i i^caa ^«ta fia ^tft»t 
3 I 4^tta 6769869-c* c"ta wf 4f| 
*taata w vca 7 faca «t*r aFta ata 4a^ 
c^a ^ 9-car na ^ta 1 catn 

cacaa ai i a^c-ta «tncna 2-car faca wtap 
ataca w 26763863-cap 7 faca aiataa^tca 
«tn f^ca ^^gal3 : 19342483824267 l 
, «ft'it^f§c i ® 4^ naififS 4a]{ cntncacn 
acH fc _ 5 *ttca , farai ^aa aca , 4'oftn • 
*ac*i‘f ftaaiS afcar '«it5^ fca atcai 
fcncaa ^taata as*! aaata naifeiS afa 
acatcatn faca facaaa ^ai ata, ^t^cnl 
^atc« ntacaa fai^a mcara «rc«ja>l5 m 
4-na caca a^ ^«ata artntafS 
a,ca cnc^ i 

■aicf a at^caai (Cube toot) 4av 

na*^ (Fifth root) ^»Ttat3 grs'ita ac«F 
^aC'5 ntcaa i at^fa^ nca 5 4^ ca»tt« 
«^a 4a^ a^ala ftacat v* aa^a fa<caa 

caWafS faca wtcatsai ^acai i 4^ caatlS 
c<rntt$ cnca l cac^ 10-48 an nwt«f«u:* 

(Cubes) aca afa^s aca t fnftfr vcaraa 
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o&ti 3^53 c^^l5 c3 *K3 3t«tre 4334 ft<3 *«« ?w» ^c*! cHFW f*4{5 

*ft?E33 I '®l? 673 3tw ffa* 912 f3t3 fe*1 ®FV3 I 

«*T (x) «K*3 3? 4t<® (x s ) C^fa*! C’ic* C?41 4tC«* 912 *E*l1 9-45 433t3 

1 1 729-43 ^ 43* 10-4? 433t3 1000-43 

2 8 c?tl> ! *5t*t*1 912-43 43\®l 9*43 3? 

3 27 43* 10-43 I <*t*ff3 C*tfc ^?{8 C3E* 


4 64 

5 125 

6 216 

7 343 

8 512 

9 729 

10 1000 

4$ cfcPwl533 ta *1*1 ¥3W C341 4lE3, 

4,5,6 43<> 9-43 ^®*|3 4tt« ^ "WiTfS 4E4 
*tf**3 *C3E* ; 64-43 C"1C3 4 CW»I* 

341 3tC3 64-43 43 sj*t *C3 4 ; ^34 *f3C*l 
125-43 5, 729-43 9 ^sitfa l S5l*r*t 4,5,6 

43^ 9-43 $i1? 4[C<®3 C43 «JC? ?4t#C3 
4,5,6 43^ 9 4t*E3 43* 3t*t «|!F®f*13 
^ 4t6® 4$ «I<Ft>fa3 C*t3 43*1^ C3^ 

4C4 3C3 3Wt3 «Kf C*t3« 3*4 ^f«1 
CM! C?C3 31 I 3t#^ 2,3,7 43^ 8-43 ^3 
41653 *11*1 CJC** 43J£|fi> 3C4 C*f«31 4*Sf I 
*f3«| 2-43 434t3 8 ; 433 10 C4C* 4$ 
434t3 8 3l3 f*fC»l 333*1 2 4t«31 3tC3 I 7- 
43 434t3 343 I 313-43 C43 «;▼ 3 
10 C4E* 3 4t4 f*rC*l 4351*1 7 4t«1 413 1 
«l$3iE4 512-43 433ft 8 ; *t3«1 10 — 2 = 8 I 
43!3 Cffc 3f*f ^t43tt* 912673-43 


fs?3 ; <8[<H 4f4V * 1 $ 3[C3 9 I 43 

4E3 C*43 673-43 C44 ^*{5^5 3C3C? 

3 I $3E33 tVl*l3 *4T ?E41 

10-3 = 7; 912673-43 43^4 *E3 

97 I f^^3 4*fi> feft?3‘l f33 I 91125-43 
43^*1 *3b ? C*t3 Ps3fB «!*? 125 3t4 fat*! 
4tt* 91 43^ 91 *641 4 Wf3 5 43 43- 
4tC33 4313^ C*f3 4*!S 4 4l1 I 
felE33 4144 *{* *C3 4 43<. C4C*$ 115-43 

C*lW 365C* 5, 3t^&5C33 ff«ll "4? *C* 
5 ; 91125-43 43^4 *E«l1 45 I 

1968 Jtft43 12-$ ^3 f* 3t3—34 WS* 
41^*33 Sr3t3 f?C*H 343t3 I 4^ 4t*l-'«tf3C43 
C4*11 4t^?3E43 «lt3 4^15 ^I^Jl 

f£(3 Cfltat? I 4^ C4»lt{5 C4f4E3 

«t3 4FC« C4«11 4T3 1 4^ 411^15 

C*f4tE® *E*1 ^14311^ «ft3 4^}B ^313 
d>fa*! 4C3 3t4E^ *C31 4t4t3145fC3 

«lC«]^f8 4tC43 45*{5 *E3 

m I 3*C33 3tE3tf5 3tC43 ^Ct 4^ 

W*f»l *C41 44t!?t4 144, 025, 
036, 146 I 4^ >Ttt¥fW 4C3 

3t43t3 «r 13 «3tW4 4*13 ^t5 3^E5 C4«31 

*141 *. 
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«IC** qjtfto* l4i 

to 



to*t?t 

1 

A FIRST MONTH 

C’flFSPlti’t 

4 

A COLD ( to *** ) MONTH 

to 

4 

THE KITE ( to ) MONTH 

tot* 

0 

ON APRIL FOOL’S DAY 1 FOOLED 

NO BODY. 

c* 

2 

MAY DAY IS TWO WORDS. 


5 

THE BRIDE (<to w ) MONTH 


0 

ON JULY 4 I FIRE NO FIRE 

CRACKERS. 


3 

A HOT ( far ) MONTH 


6 

START OF AUTUMN ( ** ) 


1 

A WITCH RIDES ONE BROOM 


4 

A COOL ( to ) MONTH 

f®Pl« 

6 

BIRTH OF CHIRST (*!***) 


cftfoilBt* w «rtto jtc* *i* f$to *^* 3+1+0-= 

to** c**itft ^-j»*fci to ctoto*i 4 1 4-c* 7 to to to *i; 4-a* 

*t*F I «J^J—1947 to*!* 15| 'Sf’tti fa W ^rc’fir to*'4 to tosfo* (to 
*t* ff»i? to** c*f* $ to ctoR 4 + 14+4-221 7 to to 

47-c* 12 to to t>=T I to*F* 3, ft* I torn **wi 1; tot* f>^tB ft* 
tot** 11; 11-c* 4 ftc* to *ftto l 4*$ tot* to c*:* 7 to 

ft* I to?* tol 2 I «** «m to?* to C**t* *jt*t*iBc? to* *r^OT 
3, «W tot** 11 to ft^ft to?* 2 C7«f1 *t* I C***—to«*fc *ft 24 ftol 

cto ft* i 16-c? -7 ftt* to 9 *1 w faf **, tot* *tt*« *tt?ft? 

ftt* ^ tori* 2 *t* *tt* i 4*t* to* *t? to* cto *1 ?t* 

2-^5 *t? *tt** ^tfitf to ara *tt** toft 3 (24-21-3) *1 2 (9-7) cto 

*tt?fa?Cto f^=? I tot* 2 + 15 + 3 = 20 ftt^S to*! tot*, ^«Jtt** *t? 

ntta* 1 20 c? 7 to to ft* 1 tot** *t? *t* *t* ftt** ?*to ?*$tl5 c** c*t$ 
*$tq1 61 "if* tot? 0 (^ ) *t« to 1 *to< 7 to to ?a*t* *tto- 

*1* ns i-fei ft* to to 5 ! 1 tot* c? ^stotoai *t* to?* Modulo -7 1 

1947 *ft** 15| toft ft* uapto l to *?*^1 *ft fan tat*’ ?*, to 

to*?fcl $to*i ft*—1937 *tt** 14$ tofri to toto^ f?wi c?:?flt*> «•*, 

to 1 37-c? 12 fat* to ??* 1 to?* tot* to?* *?$to* to ?t* to 
3, tort* 1 ; 1-:* 4 fat* to tor*l; '*?ft* *1* fat* *t«fcl fat** ??* 1 fan 



Sift tt fawt* 


UZ 

taftaa «r«fi stcqa «re«r qta qfa- 
^Wa ?a*ta cs$ l c«ar^f^it=T *fanap| 
*rcnt?t nt*i«fae* wst 

fan $ata stq sai *c*, a«rs nfafB 400 
fata rtetwj sea i »4 facnca 1900 f*r*t 

§*ta sa, fff 2000 fan ht« i 

tfflWi: scq at«1 ?a*ta cs, asSsts 
nvfaft fan ^ 4$ *tWFa sta fafa «i 
ales I sta ft<a *sc3 cncn 

*ststa V*i nfaa^s «rcat«rs i csss fefan 
1W* WZ9 *!t*KtW $-fas 4WtC« H* 
<w <i*fs^n n-srfta wra 4* fas cnftta 
«rtnw w i w fefsn m ^tf^cv «ita 
cn*ts si st«st$ fcfn, Vtal 1752 $tcn 
Iwt* « ^rtcsfiats c<ar»ffa*fs *fan$h 
sj**ta «rta$ i cnt^seaa 4 <®tfar*9 
na 11 fas ^t*r fan ntaa fasfBc* 15 
«tfan am fafcs *ai sjcafaa i 
nwti c«rtn 4^ *tnnafta q<*fa *t\ 
*nfaq 1582 qtM I f^c^rc^ SCS& 
s*ncsa ^ssni afars ntca am ^ftr-r 
sitfaak* c^cs si St^fa i 


[ 25-f , k n<4j1 

«tac«a n^*si casta sta fs<csa 
nsifsfS ^fi[Pr« fsatsa c&is •**§ «rfat?i i 
n^wi ar$t« aataa sfcatiB stcna wc* 
4*$ nU$fi* «tf 144, 025, 036, 146 

at* atcas i ^ea $ta m Wt« 
fsasfS 4*|> W 3*S I 1967 qtWS 23t-f 
*t*stat f¥ sta fcs-n^asi casta falls 
fs<? *ai at* i nss qrcqa cns m 
67 fss i vs u sen 67-<a sta otcna 4* 
^otn 16, stcsa Tstfa^r 28 'sfta c»fa stcqs 
stc?f$a 1 csta fas i cataaq 112-cs* 
7 fa ca *tn fas I «Ncia a $z*U 0 I vtfzn 
fasfS faq nfasta l 

^sfa*,»{ sfsi ala fs*fcaa 
faf«a ‘‘tasf® ^slas a'atq'Q <£a 
^ 4$ faaia «faq 

<Fras (Nature, Vol 35, March 
31, 18S7, P. 517) i ♦Ttawa nasfac 5 ® «ics- 
^t p t“i a^sfs ’aaifsa 4aa ^ta ataii, 
ca c&ei ^awl 2) C'Sraf 30 cqw'aa 
seal vfi| cfatc'® ntras -, ^ea q^iqi 
csa’I cqe^as ^eac^a ca^it v\w css si I 



fraa^®-**!! (Anti-paiticle)a*ir5 artaai tracks) *Tf«al CW a5tcaa aaFSl *ffaat*f 


atetra* ca c*ta« *ita *nf «t$af*r 
fa*faY$ *11 (Counter part of a particle) 
af*i fana1ts**ifa ‘sftfofa naati-wnc^ 
«ircat<£a ^cats i ^ca* «{ 5 *i ** arotata 

aaa *cac* i *aca* *i§i scac* i '•rfar 
*fsi« ^c*. faia)$-*ii afgcaa at£, ;n -tap ? 

•faat^a ;a (<Ht*r* 

*11), c«tti»a (aatar* tsf^^gr 5*11) « 
fafeija (5®f®vfa^a iflT* «afaf-<| *n) 
atat*, <**ii «it* «rta ^a aa i naatia 
fe'ftwta *lf«fa faca atat£f*ra sfraaii 
*t«fi fcc«l*§a faca *fcaait*tc*i ( 1928 ) 
fn. *. <aa. fsait* *rfcnfo* ^awatc? 
I'ffa^tCI >«* WH SJIX *ffaC4ia *Caa | 
«fl-«rfv *ta)**1, E-mc 9 
^itca 'sffc^tsr c^c 3 i f®ait* caic^a catfc- 
"i%, Era mw frafafi^s $-«t*ta >r*it«ft=T 
a$a: 

E,^ + mc 8 ^<1*1 <*mc s , 
caitw m-^<jaata ^c**3?caa ®a, c- 

«rtc»ita *tfocan i 3®aK *ftfo* fa* car* 
$c»i*jfa *itg (^cei*i?caa tsa^a* f*$ 
atfa^j «jf$a *rsa I 

1932 atc*ia *ai i *t*r «rrt' 9 t«aa 
jaa faftftcaa at* aatsrmfo* afaa 
(Cosmic rays) al} *afat*R I 

^*ta afac* fc**acaa caa-*t* (Wilson’s 
cloud chamber) C&W c*T<I 

*ca aw faj grafan-at’f (Fog 


*ta can CS \«1 ca «r*ta *H faMl-mtf 
*fi=i *tat*. ^stcaa '©a $t«i*i»caa ®w* 
aata, fa* ^tata lra*j?caa fanaVs i **1$ 
f$at*-afi® * e tta a*fa <Tt«al c*f*t 1 <«* 
a*a *itc* fanaV®-*t*i*i?a ai nfalja (Sie) 
aai atarw i iTtala 'aria at* a*t*t’tfa* 
af%« ai*ta ^ wt^a **lfa a?lfc aa I fa*fate 
*ita *ai fafa «t*a at^fataa * fafa 
sfcaait’ttca ^a «tfaT «fati *ataa—cafc 
f®ar* * *fit'8taaa—'&®ta$ ’jfaata caai 
fasstatoa «ttnj cats catcall 
erf i *t*^ i 

^csia^a « *fF*Sa—^ *11^tc^a Ml- 
c*fsM ^cgficatai a^*n ^c»ri —*t*t*tft 
f^carcwa tta-nfa* ^*i^t , aFll 

<sta fana)^ *ifa i^c4 Ta^fa 
(Annihilation) ^C5 ata *ffaar^ T 
(Equivalent) nfaaii “tfe nt*ai ata | 
^ratfi^ aiaca, «rta 10” 10 car*^ ^racaa 
acai^ ^*f5 4*{S ^c*i*§caa 

^gs ^ca ^aa-afata *5$ c*t^ca at*tt*fa<s ac^s 
ntca i 

-i°e+ + tC -> 2r, [T— 

4 *iS c*tfoaa ifv ] 

^farfa® a^ata faaaH aiSat* aai- 
armf^* iftra *t?Wta atal «tata *ai 
ciR?; *KK Mfaata iRp ( «tta 

* aataa fa^m-ata^a* fana wfatPr* 
aatfiatt»ia; acaarrfa, 24 naan ! 
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'1 Mev *) clC* If§4 « *if®I?*< 

*€?1 X*3 I *t£®$ Cl C^tl* *11" 
fi*t3fa-*ii xic*i3 my *tX3i fairs xtf*— 
*n+finite-in -*• ife; 
fixi 4 !® apex. tfe -v *n+finite-*w 
c*xxxtai x?t®Nfa* 3ftis itstfc nfa 
^C=Tfl "*$ fl XI ; CTiVc*W *fal 
*f3tet*ttX WtfcfiR fft C®tfa« « 
C*®tf3* C®tfa« ('1934) fa$fafas5 C*tftx 
flfaplts *t31 *ff®^ fttflX C?faw*X I 
*Ttnfxfa?ttX3 (**Al) fc**i *1**1 sftra 
Wtai *tltl> *3C* c3tl>X * ft^tx 

^1* ?H— 


87 
1 3 


AI+ 4 He 

8 


so 

I 4 


Si +’ 


p 


8 7 

1 3 


Al + 


4 30 . l 

He ->- p*-{* n 

a 16 o 


"ntesfc *t**l 3fti3 fe<t,x xitex c«rtt=r'« 

fafcfrx fatflX *% «l ; f*$ C®ftfa« X»»tf® 
CUPHX, ®nt'®t3XX-3fte *lf*3?X 

**ft? fa^fax cm fag^l *1^5 *X1t?® 

ift* i oil aftxi ?m«m fnc? $tsi 

XCXX, c«®%9 fiffest? *TtX*1- 

»*fffcn *UtqfxfxitXC* *tel (Irradiate) 
*3CX nitX D Clfa XXltft* 


ci^fg? ?jf??fe? ( 30 p*) nfai® *? i nt« 

15 f 

$1 *tf®3?X fa:X3*l (Emission) *C3 « 

fafa*CX3 ’Stft XXltftt* ifalf®® *3—- 


90 

1 « 


P*- 


3 0 _. 

.. Sl+ *i < 


finate-^tx*^ to* *ti c*tx« 

ntns Otm xi i 


1. 1 Mev —1 fifoitX lcx*fl 

c^t»5=>r6xl0' a *ttf 
* *rotit niTtfa*r* ft* ft«n 
cixftxi ftiw i 


Cltl> “ifa 1 ! XX*l*3l n*X 
5*»-*«ft? (Free particles) C*tfH$ mit®I. 
ltd! (Spin value) 

»!, h -, h-atf jpw i <m *iti 

2 2n 

«fr$jr*3^ finite-*!! it*ci i 

finite-C^ftltx (Anti-proton)-45 *11 131 

it* i *twl cxci-ft, tan*&i-nfafci *n 

^ncxi *f&3 my «t? 1 Mev “lf»3 

■SfHt^X i ®P5H1, C<2ft&X « finite-CSft&X— 

v«$ *?1f? my «rtl 1836 Mev 

*if??t«i if* 5 xNW I [ <4*|5 

*1*1*1 «fl? 1836 VI t J 

(Collision) Xt?1 

4*fg f?*f?ll-C^f1^ ^<S*15 gxt* 
f* wfxfx^tcx cx«n w— 

p + + p + -»(p + + p + )+(p + + ^), 

p + -*f^5tf?T c«ttfo, p- 

c«ft^cx? nxt*i, Uy itw? 

^3 *3«0 Sj« 3 l*rtl I 1955 XtCX 
lf«l*rwtw f^5t^ (Beva- 
tron) ill* IS CW «ti 6 Gev* itfilf 

ifeftf-ife c«rrfei-*n ?t^s ^*ffl 

^titcw itn ci x^x *11 n. *tw* 
f<CS?*l *C3 *f*^f 4f!tl 

*?1 cXCf I **ltfl lt?C* X*Jl* (Target) 
f^XtC’i lH?ta in p + : *ltglWfl 

* *ttll **I^T ^'*1^ 

*rfl*i *3i ymy i *ftfi*tc33 ffi* 
itc*3, ^tci3 iwi x^tcmi ^cmrrtir 
*cxx exteix *p*twtti fiwt^if—w-fi 

« CBSt3CX3l t 

2. 1 Gev*»l giga electron volt“ 

l*6xl0"»*t<l 
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ftnfte-cattfo facf 4t*1 4*t5 

*tlN 5t«itRi *eic*i wt^li **n 

w «fwr *5ttn 4t5 03% 

JTWfr ftfl fWifro WapH 5ri>: 

"p+p + ■> n°+n * 

4$ >rf)*5El n°-*t«tf5* Ml*, n- 
f%«riYv»-f5r^w (Anti-neutron) I ftnSt*- 
fSrfcfa, fakSt** >rcw fSrota fci c* *tfe 
fe<*55 *E5, 5Jt5 *^5*1 55* 4E3 (Scintillation 
counter) *riWt5 5t5l Wt=»1 c5r* I 
1955 >|tw f5n?l*-C4t&4 f5!5l55*tCT f*!&- 
&5E* fSmtsT viz® >[*5—11*5 ^r«ri fe«s55 
*51 fta*fl«1 I *fC55 5*5 34*-*E* (Bubble 
chamber) 55)*t*tC5 4$ *51 55t* ftft* 
«f4t5 5t*5l C4*l I 

fef*fa5 f555)*-*5i fhpt's 
C544 (Anti-meson), 

(Anti-neutrino), f555H-5ft5t54 (Anti- 
hyperons) «T^f* 44C* f*g <55T 

5t«5l C5EI» 4* *t*)5 f555V®-*51 

*» wh»)i fanita-vntr* v*r's 

•rtw 41; *tfr ft5fta-f4fc%5E45 (Anti¬ 
nucleon) *51 fropfol fs«1 *E5E*41 

ftnJhs-ftfefsFw *e*i *4t4r* *f^rtf** 
f555*l<5-554tl4 (Anti-atom) c*ar*. 
c*«tc4 f*5^-5fl5t5? fanSfa-ftfelfr 
4<5n * 5^5ji 

*tt* I 45RS f555)<B-®5Ek54 ( S5I&54' 
5E41 Deuterium 51 *tS) 4tfc$tE*l*5 
c***) 4E55it4ti5 «wi *51 w* i 
1965 »rtw 455 ftnite-fofrfafOT 
*w ftfsr ^foftft* 4t**r *i5r *m**, 
fcft 5E44—*»lf55l f45f5*t»lEI5 «T5Jt5* 
C»wt54rt4 (Prof. Lederman)| 

*t*\f 5rmt5tw 55>rf5:n5* *4C4t$4 


(Atom-smasher cosmotron) 5fa* 55, 
C5r* 4t5 30 Gev 5% 4CftEtf 4*5 
ftfcfanR itf5 *51 W fmf I 4* 

fanite-ftfefSnRftos *rtci 4*f5 

C4tto * 4*fi> ^55)*-f5^5 I 

5t55tl* 4*tf 5tf^FCT f4E*l *ft45l 
C5 C*t5« 555t^5 *FE* f55i)«-555t55 
*51 fs*1 *5r® 5taC5l I 555t*t5 *ffa 55c* 
455 ^NtC55 C5 5t55l *tCf, *tW* 
5*:® 5t«1 4t*—(TSTtfa * *51*1*5 

c*4* * 75 , *rt5 4$ c*sri:*5 * 1^5 

5tt* C4t^C55 *1<5Jt5 *T4t4 *K5T* 
^E4*3?4 ; f55?(*-555tl5 C5«!t5 

<*t5 c*car 5t*E4 f555)*-C4t1>sr, * ft55^- 
*t5 4^ C*4C*5 5t|c55 Ctll* 
5t*C5 \<t55t5 5f*3?55\5l ^51*555*5, 
*lf*C*5 5551^5 (VO) *51 551 5t* I 
*Tt551 ®rtf5, 4t «\l55 C*C4 4tM> 
*:? C«ft^5 * f5^$5 45^ Vt5 5t55tC5 
*rm ^<t55t5 ^5*^5 1 ^5t5C5 

fSrnl^^-'qf^CSR (Anti-oxygen) 555tl5 
C5TW 5t*t5 4tW8 *C5 f555)*-C4fta 
* ft*ri?N-f*tt5 (c*ar* 5t5 *it5r* 

*f^^t5t* I**) 45^ 4^ c*arc*5 5t to 
^51* 5t*T5 5f*^ I 4| ^5D^5- 

«tf%r*3l 555tt 5f5 C*t5* <*R5 5t5t55 
^f%raR 555t^5 5^^ 4tC5, *t5<5t51 
^C5^ f5*)5 *C5 *t5 fc«5 5t5 
555t55 *W5 jpit? 5fi*t*l 5flP5 I 4*tt5 
5'4t55t5 ! lt5 «rr^5T* C5\5-n?5t5fl *C* 

f555)*-555tH5 *51 551 C5C« 5(15 1 
ft55t3-555tt>1«5 515 f^55)*-*(H5 *5t« 
wi *51 C 5 C* ntrsr i ^ c5c* 

C*Ci 5SC5 *1451 f555>*-f5C55 (Anti- 
world) *51 5»irqs ntfil <7$ f5r55 C5 
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cto® to*r ¥tfaw fa: <4i*r* ¥*H1 **t*tct tott* *to tfadtt ®ti* I 
¥*t® * 1 ? n I toti?* fait* fa- ®t* ¥d **t*tita c* c¥tt« <*$ *l 

>*iw* •isst *i**, ®i* Ifa tfa =mai ^ t*i®$ *t«*i to <*** **wi¥* 
fa*t*fa-fa. 41®* (Anti-Mr. X) tl* *¥t¥W ®f®to* tofa **TtH Ctfatf 

vnfsr **r® to ®nt fat* i tot* *n i to toai to ttfar—ctfa* 
$-*to nfa*i^ tt*n tofaitot- toni,500,000 tot**t?r*toratftn 

9fft »(f^g!fl I (Andromeda) lt*ttct C*fal* ®t*I® *®!®i 

fad *® ^*1 to* ®® fat*t®-¥*it« *1 to—ato t«t*to *tt* fern ¥r*m 
*tr*. •ft* tfa ®tc*r* t**t* fan **, fawtt) tofato 1 *$ tot* 

«t* c*f*c* tor* ntt« tfe—feto¥* fa" 6 *$ totr** fa*** * It* tot 1 

^I^f* C* «ft**f1. 4* to* C*t fa® ¥*1 ® fatal® **11 fat*® *rtfe falftW 

tot* fawt*!*i fefatwfa ctncrn **—4* ton fanfe totofa* tot* 
**t*tl** fa| faS ftlttt, *)*tfa*1 (Cosmic bomb) ¥*t® c®t*W C*fe C*fe ! 
felTtfa* fadrf*1*S to’lfa ®tl¥* fat*) 5 ®- 4$ toft* fa 1 ®!* tfl* ^1*®fC* ¥11 * 

TO (Anti-matter) ttoff *t*tfe tfel TO, fa**t®-*lta fe<s* tor* *W W 1***1 
c®jtf®f*®t*)*i ®i t*ti **i® *** *i*m 1 **1 *t*, to® &* fartori* to* ®t*i 

4*ft| fewt**1 m*1 car® ttl* l 1908 fafa® ** I to®!* fadrtail* «ffafa*1 
to ^d* etc* tfatot ca to®tfa* ca to**!* ®*t*s *1*. ®tr® to tiro 
fartoi scat**, ®t* ®?® **r® fai* fa 1 4fe *t®fa catat* ca tfaati *n * 
to** t*tott® toafa*t* fatolfafa fan*)®-vfi tt*fi*, ®t* 100%. I tfac® 

(Libby) «f*fa ^Slf^— fadFftl Sttffa^ SI*. ^®fa toPF to fat^®-^! 
fatl^-^ttfac^* (Antirock meteorite) ?ct$ faltl* fapPJ t*1 C*I® 

lt*1 ^*ifa *1*1* I fawt*fa*H fat*\®- to* I 4to* fat*W-*F1t* •ftfatt* 
®it* *r**t* t*i* fa fa* *wisn-*«*i *tis i **fattfa* *i^i^»* t«t*tt* *t*i totto* 
^titfato tvrKfat 4®«*t^ *Tt*fattt to*fa c*Js v*W c**» **ttotfa* 
^ ^^tc*r*i fat?l®-Mt* *f*t stfa® t*i- r*t*t* wnttr* to totif«* ^r*t* 
arttfatf *dtfe* (Cosmic rocket) *tl **«*t fafa® *C* C** I ®t*It ^t**1 
fefWt ¥I*l*t I *I¥C^* ^fad to « ^t*t? tol* TS^t—fatit®- 

fat*^®-¥*ft* ef 1 !® "ffa §<,t* *1* ¥*f1 «ftfa*t* *t$n* tc® ¥tltf¥*, *1 

4*^ ct^ tfap fa*fa® ¥1* fad *I*fclB ®fa*l"tt® ? 





aat^c* *ffato afc«a ? ** 
4*l5a fosa fats fata £aatfat*ai catfa* 
ataaft aataa? «ra<®taai ataai srs'attia 
A. Michelson « E. Morley «rttata- 
faai fata nitoi m ataa i $tai <jfa?ta 
afoa f*rc^ **15 faai <aa< «taal3 fan?’'!® 
fat* aja*t? ataa I atatal 'attafa* 
afstaa cat* «rta«i wtft ca, afa cata 
afs^a ^tcaa afetaa x *a ^ -?ta 
car* af? c^t=r aw fat* y nfoC’K’f 
ftfott *a, wca awf&a ataw afwtaa 
-Z-=x+y *a I fa' 1 ® Morley ifiat 
Michelson fafa® aca caataa ca, >*** 
fat*a <«at finst® fata? 'ertt«tfa-fa?*l 
^fS? at?w afwcaa 4*$ ata caa! 
afratfci X* ntatai a? I wta'i 'wtcatc*? 
afwtacaa «r$® aja*ta catatwfa 
aitfafaw a fafefccaa aafa’sta <awfaa*ta 
^at ®aa 'wtat® *ta aatai i wtcat*- 
faacna ^ wt“5< ajaattaa *tai aatw 
faf%a aw cntai caa I f*« wrtaatS wtfc*- 
’fctta 1905 atca $ta wtcafowi wt^a 
alajta a^ai aitaatam wta w«r5faw afnw- 
iteja aaw faitc* ntc^ facaa Mtfa-*tcaa 
tacai ataata atcat?a wta fsfa aataa— 
atcat*-®arwa csta wfa*wa afwtaa»raa 
*wta wfow a«a aa, acs*. wtcnfa s *wi 
^t?a x* faaa«fa w®rt* aai aa i fefa 
ftVcw wtaa ca, wtcatc*? afwtan<a*l5 
W nat awtaj at^tw afscaa I wfa*3tw 


Lorentz-ma faaa cwata ca. cataa a«- 
fo® ^a afa m, aa <aat wta nfetaa * 
afw-®a afa aat<*ca v w m. aa, wta— 



caatca c seal wtcatc*? afwtaa i 
catae aw*ata v aw at$ca m„"* at?ca I 
f*w aaa v=c *ta, wa* m,-oc ara 
atca, ai '•aa^sa i «rtata v afa c-<«a caca 
ca 8 ! aa, ^aa ©tafacaa aa atufa* a^ajta 
afaa^ aa i *tcsr^ ^tcnfraii ^t^atal 
-Bitcaitc^a nf«caa 93; ipaa aa, af^cacaa 
^wia atai—atca cafaca at'eai a^a aa 1 
«rac* 'Hals facafaa tafa* aca caa— 

at^l atca n*f3 caca atatatft cac^s 
, '8tt^a s fet^a 4*c«rca’ ®c^ a«ai acal nca; 
^tcata C5ca« ca^l catca 
«it«r aatca at^ft 

^tacarc^s tftecai ca a^ata ate® ! 

*Kc*csf« a^8i^ ca«ri caa, ntaatafaa 
a**«fta af^ca’f ^rtcatcaa nf^cacaa 
atitatft caca« ^1 cafaca cat'® ntact 
ai 1 atataa faiat^atat asa af®afw 
aca ^8ta afe aai a®a l 
aac^ ^a»tfacaai nata’i-f^at’Pl atattaa 
^it^a^fhaa faaacat <u?acataj aca 
aataa 1 «(tcatcfa ca'cai ajtfafaa *tatf 
afta^taa faaa« (Galilean law of 
transformation of co-ordinates) atT»cal 
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n i iforon* c9$i ftitc9 «itcit¥-4f¥ 

c-3xio 8 c4t¥ cii i 

f¥* ¥^¥ 44$ «M C4t¥$ Cll I 

Limit-49 1t<Jt99 f499 *!¥9tft 


v->c \l 1_ ^» 

91C1 ft*$ C4t¥f9 91 I ¥t9*i V, C“49 
*t¥t¥tf¥ $¥ ¥41 I f>¥ v ¥9 C4t¥ 
C9 3 !! ¥*9 C-49 94t9 TOIC¥> 41 C4 s ll C4C¥ 
¥9 ¥£9 C-49 19tl *V5 5t4l¥> C9&1 
C94T¥ ¥d; ¥<H v <U^ m„ C94ft<I 
continuous 91 discontinuous C¥t¥> ¥t9 
^1-ft¥ ¥ ®t9ft¥ 5f«<3 4t¥t1$ I 9Jt1t9&1 
9tftf¥¥ (Mathematical logic), 

¥#9 9C9 WHQ ¥«ffc c -49 9919 41 ¥C¥ 
9t9W¥ c-49 CTO ¥9 nf¥t4?t1"9f 

9¥¥41 4t¥l1 c-49 CTO C9 S & ifeWf- 
1*19 4W¥11 4t¥l W ; 1<t4 4$ 94C¥ 
«rt^9*ft9t¥ 599 9t4 fowtf9C¥9'l 4C9 

ftd9 91 I 4f44 ^frC¥ 97t1t9&tt¥ 19$9 
9C1 9C9 ¥£1* 49 4$t9J¥l ¥? ¥£11 91 | 
fife $9C#9 99*N ftvtfl I. 

fl, H ^*Kl 4$ ftlCT f¥| «ttC9t¥9t¥ 
¥:a:¥4 I foft fff 4¥¥1t9 99foC¥9 ¥41 
9C1C¥9, 9t9 ifam «Tt£lt¥-9f¥9 CTO'S 
C^l 4ft« ^9l4 49 sfaaj ¥ 9J9^t9 
14C¥ 9C4& fafo¥ 99, ¥W ¥tfe9*ftt99 
¥C^9 199^1 «f9JtC® 4$ 9¥¥*ft«f4 9¥ 
Itftft* 195119 11l9t9 ¥9t¥ 4ft9 I 

4¥flt¥ 911 ¥1 fejtf¥99 (Tachjon) I 

1t491 19« 4»WI¥ nfalMl ftclTO 
¥t¥t*l f®9 ¥tCl ¥tn ¥9C¥ Itft I 

(1) It9t9«l 4¥¥91, 9t9 iftTOl 

¥tC4t¥-lf¥9 ¥9 •, v<c ; 


(2) C9 9¥¥1t9 lf¥C9l «rt£lt¥- 

lf«9 19t9 ; v = C I 4149 ¥9tft¥ 

91 4¥^¥ ¥91 4t9 91 I 

(3) fejtf¥49, 9t9 ifalll ¥tClt¥- 

lf¥9 C9% j V>C I 

¥ft99l 9ft H. A. Lorentz-49 ^1“ 
9T9^<5 19t¥9n|8 lftl^tfeC99 ftCH ¥[tl1- 
f¥¥¥l ¥£^9 ¥5{9t9*t faft. ¥t¥£9 ff¥t9 — 

E-~=,CTlft9 Q“ — 
-yi-q 2 c 

( 43-SS9 19^¥91 ) 
E-C¥ 9ft q*-49 9tC^5 ¥91 4tl, ^9 

E—m + 5q* + ~mq 4 + ■•• 

"»&5:$ q-o 9C4, 4¥¥9tl6 919 

C9C9 ^tC¥, '®94 E-m ¥9 1 ¥1^9^t$9 
flltC^ 4C19, ‘¥9 S if^ 5 «f¥49 ftf%¥l 
4¥’ I f¥¥ ¥C11, q 941 1 C4l¥ 

Cl^l (q>l), ¥49 ¥®f& ¥t«f9¥ ¥19 4t9 I 
^Jlf¥9W9 C¥:af 4^ ¥9$9 9Jt1t4j5 1¥9 
¥9 ¥¥¥«fl 9t94t9 ^19 I «f41¥S f¥¥- 
¥9 m„-* C¥1 ^Jtf¥9C99 C¥C¥ ¥t¥f9¥ I 
¥tt¥l 4ft?9 ¥9 9ft ¥t«f9¥ ^4H ( J^l) 
9C9¥ ¥9, W ¥t¥ft¥ lf¥« E-C¥ 

9t¥9 9W1 ¥C9 C¥fdl &Tff¥99 f¥f 

¥49^ 9t9C¥ ltC9 91 I ¥t91 ¥t¥W ¥fC¥ 
^tClt¥-lf¥9 C9^1 «lf¥<¥9 ¥9C¥ ¥9 1 

94 19^ fejtf¥9C49 4f¥C94 «rtClt¥-lf«9 
C9 S H, ¥49^ 19t9 ¥9 91 I 991 9t¥, 4¥fi» 
4¥¥11 i ft 5 ^ C4C¥ ftf¥f9¥ ¥Wl’ ^ j 
f4^C¥ C4tft¥ ¥C111 4ft 4¥f5'191C941 
i 449 j ftt4 &t4l 4t9, ¥C9 ¥l ¥C4 
i ¥ j-49 ¥t9-¥f¥C941 I 4ft ¥19 ¥ 149 
¥¥C¥ X 49^ t 9fl, ¥W 4^91 
(xi,ti) 44^ (xj,tj) 911 C4C¥ 1tC9 I 
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tj>d i «wa a4caa ®ttnfaa ®na cafa 
4 a*a a’ftaa afa ^ 4a$ afot* ®fafaaa 

(xi, tl) * (x j, 11) *a, ®W fcjtfaacaa 
ctoi fasti a-fca« afscacna fcna fa&r 
aca aataa ®aai care itca; 
t'i>t\ aifa «rt^»iT fasti nfaiti rf* 
citai ®T:*t caaca ica fafaai caaca I 
4tit®5fere ®am are area ®tcifaasi 
sj faea ajtitafri c^t^ri c^c® itca i if® 
E * wm P-4a ifaatfrea aataai 
$ arei— 

E'(E-v.p) / J l— v *~ uqa* 

* c* 



caca$ fcjtfairea v>c, cata$ nfaiti 
a<caa atca ifaafss ifaca fanats 
fac*a are arei afa a*fa j-ca 

fata ai <sw\ i-;a cit^l faatca aat^® 


(Record) aca seal totfaarea aatara 
if® *w aai atca ; ®tat:aa slew 
fcjtfairea fafaat * citai «nr» 
nfaa^aiti i 

falwarea a* ataift aatan fcitfaia 
1tl*5 dial CStatlta (Quasi Stellar 
Radio Sources) ait* Cl H*1 fctfct 
ai fataa «iatacia na*i, acaa &®a* 
a*rei fcjtfan fare ) ^tutt^fa 
®tatiaai atiticaa stataft faiti earn 
ia"ia caca sea aca ate® i aatfat ret 
cn are all ®tata if® care «a 
witnia, «a caca if® arei atca§ *s 
a^fcaa atca ca&l citai, ®ia Tftsa ate* 
cafci fafaacia as—aicsi *a aatficia 
wn ®ia 4* aatfacia «?rea fcjtfaaata 
faait« i «*#i ifca, ®tcifaasi se®a ia 
fejtfaia *rei itfifsa nafaftara *a 
®tret$aatat nacai! 


airfare «iti 

a^cetsst 


®tfa ®«Cfa aitfacla cafa <aa 
atiticaa c®t=r 4 * retaancs ^faat 
atca ca <iril& ®tci, sta$ <aa®a afa 
«iafaa cncafarea, "aatfaea atfatci 
‘latati atre/®tfa ataa gfa 

fam-**! fa® ca^ atc^a ®faat*rf 
attcai aea <ia c®cae® ca, faiti 
aatfaea ca fa *refa 4ftV^! fa:a*ta 
4l g®tc®a ata catat« fa 
orena ff® a^fa® aa fa ? 


ocaa ®ata aca* ala ®tcaa 
ca«tca caeai ca$, 4aa ®ta ca®fca ca«u 
ata ai 1 faifaa ®tca« ®fci faa fei®tcaa 
c®re, Hh®®caa ®Tica 1 fa® acaa a^a 
«a ®tafaa«tca faatcaa ®tf®ata 
4ca ^*rfa® aiaea 1 

at®:aa fawtcaa ®aat®ta Ifaata 
fac®aa aaci caai atca, afaa-aatai »«aa 
aa fafaa ®tfaata aeaea, ai fai ^ 
ifaafi)^, at^caa aaata na a:a$ 4caca 
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^ faatartt*, ataitai ai aatiMata i 
a¥l*t«r «rtc«ra ajtnta&t* cwa 1 
a¥tfaci *rf^r^\ *t*i «ita cftit* fca$ 
n«i'8i f*ai, fawta aaa 9 faca 
at«n atatcai y? *ca fa, <®aa c«rca$ atsa 
wi aacs ^taattn ntyw c¥t«tt* <®ta^ 

c*ta w acacg i *ft at¥t*caa 
^tmc^a ^fa?t gai faca a* ms aft$ 
«WI fa. “War of 

the worlds* *aa^ <«*iB ’ll I «afcc¥ faca 
»H¥ata 4¥l& a«fta ¥t* ¥11 «rfkaa»i 
*rta «ca*!n & ^*rart>il6« caasta^tar 
fofa ¥ca wti fafc$a# casta c*ar cac* 
«sfa ¥caftcaa i *n WBtfaatat 
«ttcafa¥ta ^ attfiaF si *H *9 c¥ta 
tfCfa afta *TSjt 4W •fftaf aftJWl 
*cac* c^z* ifi c¥c? ntates atncai i 
*lfflata wt*fd» 99 «t¥ ¥ts-ni «t»wi, 
99 *i"*i(%« aw-apf® \n \! ajtntafci m 
^*kta c-tca catari ai, *11 acai 
ftltltPl I «stft 9fil SCaaaC* 91 919 
*Mt« itfcs mftl I 4$ 1$!\ CM9 4$ 

lift «tati w ca, atsa 9ii wai ¥acs 
«t«iatC¥ I Sfaatcn ac*ft Cl 'SttflCa 
*isjsta ¥«ai aca, ^t¥tci 9tw 
c^rc^r i 

ft* afeat4at* ¥t«F wwrffasu 
ia, Btf«f «ita «m afacia 

wtfaata mi ^faca oral atc*¥ ai i 

^Hf>*-«ttltf?'5 afoj »«<R ^f«9|q|S 

afatl ifllS ICS till* I 9% 5tf* 
¥tVt« ^t«« 911 ¥S¥«ft ajatffa* 9M 
Sift* «1t1 fic*lC¥. ata ¥W facia «TCa¥ 
Utsatai fawta’ft Jtgtica «?tacaa «ifgT 
faca atai alates acacia i $tai ci 


nfroHHwHfiip wtfc ii, $ttia 
mil <ac« falta* ¥caa I tffcaa awr 
acacia 9ii fag sffasail aa}a\, ^tcii 
>retiiw i\9ii cm ii i 

*ffo*M 41K 9QiH\l 

aitfacl «rta c¥tlt« «tf*l ^tci ffii, 
I'Qai ^fs^s artltwi c ^ s ‘ 
srnc^a^ f««a cic¥ i ic«f ntftcn 

^tatewa Ti9^9i «tr*ca^|. V*9 «rtna 
ft9 firca ci ^titwa faat-r ¥cac¥ i 
^tana w— caatca ^a® >i«j^ta «if«a 
faca f^gfaa ^tcn« itscaa ^^C¥ja 
99 fti ai i fai «it^fa¥®a a^titiatcaa 
*r 1 ca¥*r« ciitca ^acaa C¥ta i%\i 
fVc^s ntca fa i ^tana cacaa citafetfctai 
¥¥—at^caa aat¥t-rata ata ^c¥ «i^a¥ta 
5tf*icaci i f<»¥ caataacna ^iatc»i c¥ta 
«ftiffi¥ta a¥ta ^aa it* caci fa i 

«f»ic«r aviatg a^c#® >«¥^ 9i\ 
flcafsfj i ^sca mi fawtalai ai 

na^^i ¥cacga, cic* ^tatcaa ca\a- 

aflc® aftacaa faifa C¥ta 
faatl m* ffi ^ta afr «c#a itfeca 
itfta ¥ai ata ^atatcaa ca\aarnc« ^» 
c¥tit« «ffi «rtc¥, *ci *] aafai faa^caa 
ai aca ata ai i 

«aaa ¥tatc?a ^ «ita« ^ca afatfa® 
*ai at¥ i 99 ®: faaatatai a»tl ¥cac¥a I 
ca wit «tai faca m*5C¥ fa-rta ¥tai- 
•tcaa ^H, ^tatcaa ^da i* jJaa ^®tata« 
f¥ c¥ta «ftiaa <st¥ atac« *ftca at f 
¥^¥ ata faca ^tatcaa fa*l?ia ^stai 
M9 ^ta?t ca^at^—4a c¥ta «rtaaa 
M atiata astaai ca^ i ca ^a «tata 
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<«* TOrfa*i ^5t« *wt 

frofeTO fr*f fctfe c*ife to* 
aifrotft (^ rtif TOtaiTO 11*2 
to* 107 «rtc*it¥TO) i *rt«ft¥t5 <3ft¥Jt* 
qtroftrrw ftwf41fli to fat¥ «ttoto toj 
*t«tCTO I C¥ltfef«t[ SJt* C$¥ 1960 to™ 
TOtsfiwfa TOfafroi arrvrcro to 

TOTOftr* C«fC¥ ^ sfe TO5T3 fe*r* 
*f*croi i «f¥cm =rt*r 

OTTOl TO ’TOTOl’ I «TTO Csltt^fe «tTO 
^tfltls C<fl¥ f$ft toR> ft*ft$ TO TOl$ 
toto to, ft* ?-r ftftfe to* f¥t^5 nttro 

C¥ «fel «3ftfo ¥ftTOTOTO^ few TOTO 
C¥f¥ fe^TOt 5 ® I <4TOC5 ‘TOTOI* «f¥¥ 
ft?¥ TO I 

TOt* c*¥i TO¥, TOter ftwftftl ft 
*C*H I 1953 TOC»I TOfTO c*7tfo% 
ftwl itnjft tototo, TOtftrt art* ?-i 
c*tfS TO*t* «rtiw ar* <rt*TO5 TOft^i 
TOcf i to 1966 TOcto ftft *:toto 
C¥, ^TOCOV C¥tfe C¥tfe af* wfttTO 

¥TO*f crori toc* i ftft *ctoto, 

TOTOTO5 *lftl«tftTO TO1 TO* C¥, *TtTOCTO 
*& C*TO TO C¥tfe Wf*t* <®tatl ¥ff« 

TOTOtoto «nfo, 9¥fr« c<5*rc tototo 

*ws: ¥C*¥ TO C¥tfe *C*t* I 4¥{3 Cltfc- 
*ttfei *titTO*l «rtTOt?* to** to irt 

TO*t* C¥tfe ¥TO «rftf I ^**t* ftfft 

WtM* $¥*t* ^fttCTO <3ft*} TO$$fe TO ! 

¥t« *1 *fftl}* toto «rt**i <s$ 
wtrtw ¥^fo *tft? ©fe* hhJ*i ^t** 

*™cto, ¥tmw at* c«rc¥ TOt¥tte 
'TOwft** *r* ¥r wst <«** wn c*tf 5 ar* 
^tl*. CTOtW *[ft*t*fe TO TO> «rttr, 
<S*TO1, $¥f ft ¥1 TO** Wt^l* «Pt* 


*C*C¥, *TO*f*1 ¥tC** C^tW ¥l CfZV *ftft, 
f¥l ^Btt¥¥ ^¥t¥t¥¥ ¥¥t¥ *ftft =»1 I 
TO ^ ¥C«W 
¥tT¥¥ ft«t^ I 

¥4¥ftftf 1* ft®f^t ftt¥C¥« 
Cl TOtTO ¥tt*l «T¥H ¥tfltf¥, 

str® «T¥t«t¥C¥ <Sr <rtflfftfe ¥> 1 ^ c*rc«i i 
¥tf¥¥ ft*t^ ¥t*l^ C*rnf¥ ¥ c¥tf««fe 
ftwt^ «tt¥¥ ¥ 1 »Jfa 55 «f^tf nai- 

¥tfl¥«» TO ftft»U ¥CI 

¥t« «rf«¥ f ¥ ft¥« ¥C¥1, «lt¥tC¥? 

mis to to arcs fero 

'BTfCll C¥ 5t¥tfft¥ ¥l?¥l-hffeCiiT ¥f?C¥« 

C¥fe <«¥fe ¥t¥C*l arcS« 

«Pt¥ ^ SCS «<t¥TO *ltt« ^t«1 
S¥C^51 ^ft¥\TO ¥¥«« ¥C¥ C<tC¥ I ¥fa« 
^f¥l ¥t¥tfl ¥CflC¥ ; l C¥, 5C¥ <4¥ 

C¥t¥ ftfw? «NM *ft«5l Stl ft, 

¥t^csfl <2r¥tT ^stft¥i, <*t* arstt- 
^31, artcffl ars fe^Jtft# fef« 

ft?t¥l ¥W $fa1 ft¥t« ¥C¥t¥ J l C¥, 
arstiws TO) 45 *JC^ ^fv5: 

TO Sftrt* ¥tfl 7ft5lc^5 TOKl ¥C5C¥I 
¥tfe cst¥, nfStPBTi ^ r ¥s^5*r ¥¥CTO 4¥fe 
feCTOCStm W 4¥^ 4fe ¥CD5 7ic*fft¥ I 
c»rtf«C5TJ csritfoftatft ®fe« ftec^ts^e 
4^r¥¥ C¥fe ¥¥tfe I p¥¥ C¥fe »ll¥ foft 
¥t5S 4¥ ¥lft^ ®ftwC¥¥ I ®%5 

f¥«Cift5¥ ¥C¥C¥¥, ¥l?JC¥5 ¥tft- 

^tC4fl¥ ¥Jtr»f afStWIM ^toj «n%5i 
4i>ift¥ I w 4fe ar:s 
¥|WJ«ftl ¥5TO C¥fe fl¥ ¥1 I ^5tfe C*lfe TO 

¥rm¥ 4fe nfts^^ ?ft?t «jtn ¥w 

TOi ift « Trti ^fttftr 5I6 arcs* 

ntw ^iTTO ¥lft¥t¥ ¥lfs?t ftfTOf ¥C5 
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cm itita ca, ®tafatcia ^fa^ta 
atflltai affatlstaatftan ita® *ta ®ttaa 
<a| ^fa^ wtfaattaa artfnf itat® itata i 
fai fa»ta} iffatti ai fatal fa fta 
®i itat® itatia, ci m fafa mfa 
wtata fa i 

^tlrfafa® vi fawtal n®_fa atma 
Cl, atftlf Cat* itl® ca®ta-at<6l fiat* 
wtw ifft faatl cafas cfcfatata iff iln 
affatti \ta cvsta. ®t*. $ta j? fafti, 
ltatai-$fa atail wtaai tfftma 
ai^i nw in ftai i «•! istaata iw 
*|WiC¥ «t®® at*t® fd I ?faa IHf 
atan 1$ cwti vaata 3®f® atfaata 
sm i «ri«r®: fcmacitlJ ci, v®vfrl ill 

1^14, «KK «jfaafa itifama atlca 
C1CV Iftm C®d Will itdtV « 

ca®ta-®ait¥ wfi*®wtta aaata itw 
1966 itcia it* atci atfaa l*at| apfaa 
fciatfa wtftta ^«1 iffi> ca®ta afaafaa 
aftitti itftnti i nn *twfci if *rca« 
fawfalai anw l 

aia iciv wtd itln vl fawtaf 
ifafi®<stta iv!B itafifa nfavta il a® 
<ffti 11*1 ca, if till cm wtatwa 
Itic® laaa® atfticaa cvta ifa 
at^i ititc*f, fn itaai ®tt® it*i fat® 
ai ntata ®i u< in fan m i 

Itfctaa cits tai ana ataafartaa ww 
faajt® fawta’t ita at*ft6 ciftn iftft* 
ltd atma, faiti 9itwa iftfo* tff- 
ln«*tf «rttaa ifataa ^a| ivtaai vttf i 
fata wist, afatfavta cw*tfwwj «rti ifra 
iat«f fanl atm l ita 
C ntt«*i ^taiatma ca, aii«a atfiit- 


caa m catatdtn aat® fti *ffaa\a W 
atafa* ca®taai * faciawa *tw 
itltt® fta i 

ailin'® 

4 | C^51 cli fcawtfafWl atani « 
vgjatna jfufi i inia call afa» aft fata 
«tti itci, na i^ta aaata iltv fi 
fV it«ii cm iaa ca«fa 

isi i «nta ca^sta-^atva utl aat afa i 
fawt^tai iftfwta aatarM rttf cvta 
vtil ca^ta-^a«r ata ifam catma. n 
^9 vtcitia^ ^caa cita cwitfaa 
ia?, casta-^ataa aafa faafaa ti 

itaiai cata i?ati icatia, cvta 
tsit^l ia c«tav i 

1032 >rlta ciTtfat^ itafa ^ta 
ItaaTTntta 100 ittitval fta* ** 
at^t tjat^s *rta ia^ ^ta vat ita ita« 
ai faafa^ vl aat® in fa l 1965-n 
ifai atci citfatal faata^ai “il-tB-a- 
102” atca cfttS afai ta catv C3ti mtii 
uq v ca^ 5 ta-®av aat® in fa i 1967 
itcia atnta ^tltaa ^ta® ataafataa 
ftata^al iftfttia "cfta ifaat® «ttai®t« 
vtvtta* ita aatv itia I ifa m 
caifa^ aca «ffa 1*337 citni aw ‘fti,’ 
faij aafa aat m i fawfalcaa fatia Wtft 
«rta 2C0 wtcitaaf ^caa cvta lai cata 
i| in® itm i i® lata na aw 
i| an ifaata aafantf ii mtta wta 
na« itti fa I ®tl fawta^al Wta 
facia, cvta ifaifarti i>a| i| in® 
ititt^i ill fawta^ai laila ita faria 
“ill atwaa tfi* i il cam aftfttn 
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f9*f$9 9WJ ft* <9iptrc9 ^t¥W=f 
fwr^i oTwi C9$i *9Tt*r* nt* 9if&9 
sl^ w, *t *$919 4*{iS ** ®*9 

f»f9it*« »T*lt5? C*tlWtl I 4$ *^$*$< 
c?$t9-’rc*$ c*1* $1®*19 *r*r 

*rt*$$ * t$ *rtw i W9 9*l*tf9*i9 
9lf*r*l 9* ?ww 4$ 9*ar«f*i 3F9-1: c*lfc 

«$ *e$ ftftr® *19 i 49 *ira«ri<i or*** 
c9$i9-$9* *w 9*tf9rt s%® *n* i * 9 * 
9*t^C* ffawfa «t1%9 9$ fafefo $t9*1® 
*f**« 499 *t<* $tf^* f*i*l* 9ti i 
$1$ 4$ C9*t9-*W*C* 9*lf99 »T$J$l9 

ftfo® 491*1 9t*1 *91 511 Oft*!* *31$9 
*f9t"5$ 49t1 901 9C9 *91 C9C$ *ftC9 I 
49*19 fe** Stfinr *9l9 *t*1 9l* I 

fNitsfafW 4*f*ie* 9*11 *9 *T591 

9* 91 unidentified flying object, 
f**9l 4«f*!9 *1*1*9 fitf *rtt*C*f UFO 
91 fcc*1 I ff99*t9 «n* *9 Wtfc *9*C9^t 
&C*1 0791 Cftf—<499 f*. 4$ ff9-*f99 
Off »T9l$9 $fa$9<« 9f? 9t9 f* I f9f$9 
9jt* 49 f9f$T9*9 9<9l fwC9t*9—**f**r 
tofiW99 *9 9<91 1 *$9*9 49 *t*l9, 

*t9$9, 1tf$f9f*, *11*11, C91f 49* -19? 1 

4* fel*l9 9* *$1**^ *1:*9, $tOT® 

ftrwt*it9l* *C9 ftf$i *r*1*n 49 * $ 9 * 

&1*l1t9l *C9lfl 49 *C*1 C9*1 CfC* C9. 
C*fc <:*$ *?r®1 $C*1 C9t9t* 901 *19^ 
*C9 *1**1 OT9t9 *t*, C*fc C*$ ^*1 

C919, f*« c*fc C*fe *t9l9 »r$l| fce*1 

orc<rt*9 1 4 $ crwtv carnto 9 oj *it*9 
^9 ’rat* f9*l9\ 49* faftfc 9jfv—9*10r9 
9*1 *f9tl9 *91 9t9 91 I 

^9*4019 *C*1 C991 Ott*. $1*1® fir 
“* *C9t* 91*199 911*1"l5l9*rl9 fif ** 


*9l9 9* I 9t^C9*l ^$Ttf?9 C’falft* 
*lfMfa *91 9l9 f9C*1* ^f$*tOT 499 
9<91 *1*91 9l9, 91 *t®91 fen*10T® 9$* 
C®t91**9 I C9l9t9 $f$*Hf9f f*f9 

f*ir9o$=r, %: 218 *or 9ftt* *"tc* 

fct*1 40Tf**l I 997fC9 t$C®1% ®t9*t91 

*t*H ore* fcran c*tl*c* cse*r oofsew 
9191$ C9C9C* I 1561 ^401 Wtrf9fa 
*e999i< -r*c99 *l*ie-i **i *1* cnt*i* 
C99i fne9f**i 1 4^ -r$i*\9 *itir« ^c*ti 
4^ 9*9 *9*9J 91?91 *1e* I 

§C*t9 «11^af9 C9C^C9 99lfX*9 

*f9 C9C* I f99lC99 *ftl1 ntW 

*tc*l1*f*ra f *^C®C9 1946 9ft*l *1*t® 
9t*t9 fec*1, Sjl^l C9l*l1*l9 ^1*19 900 
9f*d^t C*lt9l**19l «f1«ft. $tC99 

*9$99, C9lfe9it1#1 9f*9l *9l~l$Ttf9 99 

9^19 9t*r f9e*ie* i Prl** 9l*i ore* 

C991 C9Cf, f9f$9 *t*1C99 4^ fcc*1*f*19 
C*1*f5 f*lffle59 9$ 5Tt^1, C*t9f3 C9*9l*t9, 
*<19. f9ntC99 9®, C*t9|5 f®9l*1®, C*t9|5 
91 91*119 9$, C*l9fe *1919 -ff9^99 9$, 
*<1«. 9*1019 f$$9 Cit1*1* I C*l9 C*l9l8l$ 
*f9l® 9ft9*1 fit*, $19 *1C9l^9l *99* 
91 9l*t99 9$, *99$ 91 99 1 C*^ 91 

ftt-tt* 919, C*fe *f9t9 4$ $1* -19f 

*:9 C9, •mi9t91 $19 *1t*lt® I c*fe 

C9$l9-$9C* C*9 9TJt9, C*^ 91 C9®1f“9CI 
*191 C*C*1 I ftf$I 9* 49* $\*$t9 

*ie*ii* *®9i9 f999*r« *rt*9i cne* i 

C*l9f&9 Ilf$ 3P®, c*l9{89 91 9*91 4* 

F9l9^t 9"<r$C* &*19 *1W*91 $1t99 
9*1*1-191199 f*$C9 C9TC* f9tl $1^99 
ffl!9*-r 9}BC9«-49*9 4*&1 **9t*« 

*11*91 dtC* I *«99ite99 *19 C9 f9 9l?9le* 
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wt* «fawta C 25-t at 3g ^«m 


»T'8T at«l «f«t ^Urt, Ca«fa Wa fcwfg 
ca «raf® wt=n ata, ^te® «* «»ntfta- 
®tca 'erta «r^fata aai attar ai 1 

‘tfaa'fg «rta. »r#35^ &eai c*ai cacg— 
*itelB caw aftca aftca i 1954 
'tfaa’lc® as’gifaa fetai caai c*tcg i 
’I'® ^fteafe *jtc*va 'ac^Ms '•Jtatcwa caw 
fucss ^af5 $?a <m< stfa astc® 
caca <tc?, *t®tac* *raa area c*r», 
aga aw, af®tw fsrfta fef?eg faca 
aa^fin ’ife* nfes? fes? cm at? i 4? 
ftf g-faa ^ten aiMIslwa «n?**T stfa 
c*f*fl tofiq | 

aaWta aw caai c»tca, aaffaa 
atsa £cat cacacg aw at?f aw i fafeg 
cawa faata atfta^ 4 $ faw itcaaai aweg i 
atfaa at^pratfl *rata*fat®i csiffsf^ 
aftcaa awwa, *ifaaM afota fagea^ 
afas al$}t s ltca, «»t« ^aa fra <$wtg 
w, ^ca , «rfa ww §f?ca caeai ata ai— 
ac®* *itw «flgi afgtgora g® t alfaa 
aftwata fecatwfg ’igatat ®a« afaffo 
«ata *|a|«jff<T[ asa awega, 1947 atcaa *ra 
wca *5ftwi gtsrtwa* ca 8 !} &cafa gag 
afa^s* gma, ata »t®agi ggfBa cata 
awftgaa aiHii nteai an fa I ml mufcgl 
»taftc«a awj ga^sfal asjagj gfoi aa, 
'acaa gwtg a^l ona^ fag <g«i I ca*ja, 
*ltaf, \f?, wJtfta, caa, fag:«., 'jfaa'fg 
ggt*t*rcta |®itfr ml ^wa $<>r i cafc 
caFfe ait at a fecata aftt« $wtga, ata 
'sreaaisfaia fageal aweg afai ®rt*i- 
^stgfg i 

fewtwl* gfcat«fa wca mafB 
^Ifca «w ^fafa faatw «tt*n maal 


a$a agi ma faaac*l caaa fcafaaTamf, 

aia aTtaite® c'saa atac^ l c*ta 

fa®fa^ ara *raa, ^it^l ^fVa\a 

«itataa ai alwtatff ’ert^tila^ cafa 
attff^ar a^?ai, ai ^ai «aa« ^tfa^ta 
*ars ntfa fa i «jtata tt'z* ‘articaa 
ebea fag aft, ac* fag aefata’— 
aft^ ataatcar'e fawta a^«fa *itta 
ai i «ft c*ta c«Fta fa®ta> awa, 
ar*t«eaa , «it’tiaait*f ca^ica^ *ft aa^ta 
aafata a?c® ?ta I 

aaraar^ w ateg «itta, 

fetTf? fifcaita ate?, ca^ ^taei «aai aww^ 
aca c^ta cata fawta'f ca a^s «rat“f 
?caega, catt 9 ! ftc? ai ,* *tai aaea 

^famta «ifar? '■rtaf 

?caa ai i ca%4 c^ca^ fs^a 
^tea cacaeg c*a—^ «ft^a ^sta c^ta 
cata fawta’f ar»a ^cai-«rttat^lai 

aac®i ^trafl j*\*U «fa«T ’jfValatJ^s 
ateg ataata sicit^a cata aea fa i «rtata 
atfaa * va fawta’faa 
aai «*, gntataa > a*f w <st? cata 
«rf« ages af? ^afB aca« aataWata 
gt?i aa, w ’jfa^fa attatn aftf^ta 
a^ca aa aga *n *fa, %cafa a® aa aa ag i 
ca^ ca^ ^itata at^faavtca'6 «h 
aitan fac® cth aaega I cata cata 
acatfawta^g acw, ^a ataa ^ta^rf^a 
^■rtftJgfaaj atgcaa ^taitf%a «ttat«gta 
ara^a Hjtfai fag aKPia ajtajti 
ca wi fa^ca ai, ^tc^g aw a ca$ i 
1967 atcag aetata ^catfaaaa aaia 
fgwaw a<ctfw «»taa aca^-far’iaw 
acacga ca, g^a «arg caw ^g?«g %^caai 
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can* a*t*taafa ntitu, ®tl Stvfatn c?ai 
atl I ^ *PtC**1 **E®1 aftaac* ifata® 

*ar®* fittt* I a®T C*t* aj fa*J1 Cft¥, 
®tatca **ai *ar® cata fa l 

wpw«fi-^n«n 

fawtcaa *JR1 «fEa* aa# §n?»taE*« 
*ta atata i a^t^caa «w cfW« aft 
^a®j «Fta ate®, ®e® ®tEwa c5*ni C**H 
*c® ntca, ca a^ac* sPta-fawtafai was 
ac® to ®csc®a, w «ff facacaa 
a* I «S*S1 4® totft® ®|R1- 

wi acazaa ca. *1 fazal **(5 ®*a 
«ra® c*!«n sts i «f®t®cas fifths 
<afats, «it5s«i « c**a<$| a?, ®tca* Va¬ 
cate** aataa a"ac#e £*sfa* a m j i ®si 
*cac* i ’jfaak® «rti afc* *tc® <®a « 
®faa *nfs*fa i mf«a srtcas f*fk ca 
c«rtzlt?tt®s, ®1 fafe* ®t*a aaatla fafa* 
aacts auafaca art* <5? i fawtal caa^a 
c*fac*c®a, *faa tfal fafa*a« <«l ®t* 
®az® ntca 4s* «®l c3tc5istf®a 

®ca c*H ®taa* i fawta’t ®ac®a 
azafacaa, ^jtcatftatc® f®fa fn« Zm 
sataa ac^ §k® atcs i fawtalcas *aa 
3*si cw ml *«ttl catau an ca, 'jftats 
a® afazaa m seal ca fiftca* fa®t*i *c® 
ataca ai, maa cata ®ai cal i 

s^fatcis «w c*ta ^nc® aft *fi- 
afosft «ftnt cac® ate®, ®za fa®tca 
^tzaa az® catatcatn sfsi art®, ml 
fro® a^ata fcrs fawta'tai «rjj* acaaai 
TOW I 

catatEatn ®aata «W «^f*ai ®tai1 
^ca* fa^ta^a ac®. catntiatzns aac&za 


a*sr §nta fas® aft® j ®ta* ca c®fa 
^fajlafta «rt^t nfi® ®taEal i ^faats ^ 
f«tfe smftfe* to a 'rotate® wt®^ «irPrci 
atotw ®t® or«fl w* 

vsiraiftn, cm n^« ®i 
'■rti ^t^<Fa w ft i ca^ta-^a«r, c^arta-af 5 !! 
«t<?fe a^«i catntcatc’ra sMiw* 
®aftl faf^a fa®t^ a:*iE^a i fawt^tewa 
«!ta wfaa 

at^i c«ra«f i cfrfa£rr*Miaifto arcaf® 
ftittal ^Ea fa^ « caata ^t^TcaT >a^f5 
§55*i « 4#i5 «is^n «i’Eaa 91 $ i ^a 
faf*iEa ’Ttata-f twt* ^ ^fa ^ §ka i 
^aa na’ta'i 'sttcafaa'ta aa 1 ®!* ^EaEi I 
266(5 fa^ uqaN 1005fB ^■gfa faEa ««®i5 
aFtnfa* JMtwa at^l faf®a fawta’ta *tZ5 
•ftkcai ^Eaft*i i ^tzaa «izaE*t %a »i?e^ 
^afE® c*tEaf^E^a 4a 1 '** ^stata 

b^< arc* n® fa*r*r «rti1 at*r «Ea,®tE?« 
i$ ft®, ®tal a*t®M famfaan «ita® 
acaE®, «ff®Ea^t 3c* ftca atc*a a® 
3t?f 'srtfa^ta *cac* i ^ af?;acaa Mj 
3ft® *tE® *a 'Sft^ |*Jtf? ; «l<r«s 

at® 2^6f5 fa^ 4® ®®l aniw’i 
^ cac<? ®ta ®a§i **i catari ata ca, 
3*t«caa 5r§tar 3ta^Eaa 3E® catntEaN 
*aata aal faatalat® «a f E*a aE® ®taz*a i 
®®«ta «rtaal caac® ntfs* ca, 3®a®: 
^9f®®tca a® fiwra\| ft^ta *caa— 
afts*tPia1c* \ftat® ^f®E®a ^rstaai 

4a^ fa^a®: *ffna\a ^e® ca®ta-®a® « 
'«iE5ai awa ca aa a5ai aE&c®, ®1 c*Ea 
cal «itoa a^ta^i caaa fatoaiEn «ratPr® 
®a ai, c®aal cal a*t^at at®w ®a ara 
at i ®l a^taai a®t c*t* ai faan c*t®, 
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rttaai *tii fat® ntfa—cil ivfaattf fata—®tata ®tata aatfaitaa ca$ *5*1 
atfft faata a*catn fawta utvfV=r ftatcaa aata—^atf fata ft at, ®rft naif fata 
cata/cifa wt*i atstaa fa®ta * atantaa *tia ! 


WR 


I’stf® **15 ftata ftfaft® atatcat® 
fticatfa—ftatcaa ftci fffc aftataa 
1 f#i aftfttf atf ®*|S itafaa *-»par 
at® 1 aatata feaw afa a*® ®a<, ^®>i®a 
it* *aw®fo atftatfar ®ta ft* 1 fl 
*111 ®at*fa® aijr ataacaa f *®a 1 
ifWt ^a fttf awl ^faaft feia *tla 
rtwta ®® ca 2 !! 1 

afa« fltf fatal *tattaa aat&ta ca 2 ! 
aatfi-faiftfi swti, ®^aii an, ®l af® 
a"ic* ftatcaa ataai ®aa* *g*t* at® 1 
caaa—*tatiaa ®a*a ®f Si atani *t« ca, 
•tela cww Wtcaa f fca * tc* 1 *vs> 
®l uti latataa afcaa 1 ®a aa® jfftts 
aataa csta« fta* n ca^i 1 ft* a®Si 
c ®1 util 1 ®a laatlift ftu ®«wta 
fa's®! a® f*rta 1 nta"®ifa® i<,ac<fa f ci 
®tcaa fau* *faat c ]a af^fn cat* ®tf $5 
ai 1 * 4 j laat^a natf ®*Si 1 fulfil 

acta aft« «iattfa ft *a 1 fa® ® tf a $<ra 
catf cafaia * til <(a ft* l cf ® cacf 
* fat® c«ftgc® ®ta aaa itw at'? *ff * t® t* 
aia 1 uti aaa ®c«a i * fe«i ® a cat* 
fttf® ai, ®aa ®ta wtwtfur aflataaa, 
fatfcfa® *® ffitaial a fart® ®*rc ^ 


ftwttf *nt«fa® *ai ft! ftfttS ®| 
ftwtf all <jfa?!t® ctffata 1 

5 -*if ittn ntf® rtf*af® 

Itaaai ®a<, cifafu, af||® ?mtitifi 
ataaai «[« * twff afira fcaa ft^a ®ac®i 1 
c®jtf®fa®tafai ’t^ai artat^ffl T% 
cwt^, ca *tat*ti>i faiarrtwa fac^ 
aca ®a^ at^wa **vta ^a fatal 
faff aft® a wfaft^f ®ai^ at^a'SCf *t«f 
atata aa 1 *fa*M ’•ir^ta®^ 

afaufaffaa, at®a ®a^ ftai a fan *taftaa 
rtf catf 3®i*rtsa aa ai 1 

’jffa^a at^a'Sf ®f^i ft 1 «ta^ 
fat® ^rfaa^a ca ^a taaf* aftfttf « 
fwfo, ®i catf *tai ata ca, ^f*t 
cftf ftfta ftfta, »w »i* fatftfa^ta 
Iflta ® ’jfaa^fl *taa*rtf ®f faatt 
®ca rt^a f ai atta ai 1 afa® a^ar^fi cacf 
JO fttftfota §w®i ftf^ta ca T?a atatf, 
cal ^ca ^faa^a atia^taa at® ®f -i®t^a 
batata atcat, ®^e attaotaa ®l *a»a- 
«fa faf^aa catf a*ta ajafi atfi ®tii 
«tcaa facia wtl *ffaata *ta«t*ai« 
rtiat\ faaaa ® ca 1 

®ntcal aaa *tii ®f |8 *at®rfaf ® 
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pprtutoii nci? i aitv ca®t* cntntcatn 
faftpr v i fanta <aaa nsintat *t*t* 
ca®ta-®tnsCla aca nr? i tow c&fas 
atwft *s *rti cats «itcas ntc* 
ntncna a® ntfsca ®d <an*s ’jfnitc® 
cnlfs® fa^n-sas *c® atcs i ^ n"nc# 
frorrowi <n$ ®ata$ ® fsmfosa n&atfs 
Tf®fa®tCa fittM Stan I 

artm cnn ca, scf* ^fac®t farsw 
at&fsn i ^rta ^s&i a\? ascna arns atca 
atm—ns «tswa1a farvfai, si atsa aft, 
'nfeta®^ afir, «racntfa® ®aa c®arfs* 
afaa fafsan n&ta i nasa fatnprati atsia- 
afaa ‘stffo’ stsna an car? ata ®a<, 
if s(f® ®S Sttc§tWCna naif® W, 
cntiJa nn* nant^a ®fa1 «r»n fan® 
sta i 

ifll gaS^fa ^-af^t® n^tfsfn® ®aC«ra 
sfe sta i star «rftnafnfaa jcna alt® ntf* 


«rcnn«ts® sissta *Kcna ^ssn cn «m*s 
nt«i cnc*. ®ta« *tai scm iff* $ 6 ® 
arns i ana cnta stfctgtc^cna cnn <jfnntts 
«atnt® sea, ®nn natsca *mnstat ^c?j 
cscae ntui«w nfifw nfiwr s*nt® 
nt& i ntuwcn ®fa ®rf®foai orm cm— 
cntanacna s<tstc« nnn $tfrfa &tn, ®nn 
nf^® sea *m nnn c®tattaa fet=r, ®nn 
4 ntfa® sea : 

^ftala snais. fantfa® m sc^a c®w 
•w ^fnala a fir fas^atna ®fantcnTn ntai I 
cn c®w fafsfa® *i, ®i nf$*r*n®cna 
atntafns fw ^a* cnlafafsatia sn- 
®ac*ra fcna fi^aVi i *f finis ^tastsii 
*T"*ic^ ®rfa:® sen srta sta^sm n-nc* 
®fnc® sen i <ncns fra «rtcn cats ^fnai 
nfr sc^a ’stBan n”nc^ ^r^c® ntfa, ®i 
^fa.a^a «rfaft«ti n*nc# ®faajat%« 
«ilaai aac® ntacai I 


iw? awm 


fan® ’fca^ wtc* fa»ta ^ ^tfanfa- 
fncw capra 'nf®ntaf? aja^ta fai-fa®fca 
*c*t* i a^atafncja faf®w ntata arantatm 
"far aja^® ^ft^ann^n am ata, 
^f«r*t*i vtl 8 a ssaiti £®ntata fa^tcna arw 
-in ara^ 5 ac 8 ?-1 ^ naif® ca^l fa^acatnr 

at^fafa® ^®»itatcaa c«a ®c® 30-40 
"i®tan na® *n v i 

atfea ®nti oil £®mfata«fa fata® v 
f ntfanfa naif®:® ; at?:aa ^r®^ 
^-f'lraa i nttca sen a *ra uq^{3 
^n naa *n ®tc® nt^n anicai 


aa i cnafta ntlcna f®«a fats wn ci»cn 
ca«ai m i ntln&f^ nae®ea aln i 
m*\ sa nen ata ^aa ent ^a*t|® sa nt*°n 
aca fatf® ^ai m i ntaTc^a w ®tn 
ate® ns sac® ntca, cn ^®natat6cs 
entntsta sac® ?ca i ®a cntntsla It® 
fMt*r$ naceca ^{5a star i 

aeni nfa |a^i5Sci>a faait^tai na^ita 
natata sac® nsa siacsn i sitncn^tai ®sl 
nen sft na®ta natata scacaa i entntsta 
^t® fafa® ?cacs <®a* wf®otac , ra ajants 
?caca i ^ana 4ant -icara ntatcat sal ars i 
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*f IB air-fawta q"qfV® fe^ataf-aa af- 

fl* «ftfl ®1 Sfjqa 

tfta ®ta «Tfta faf fa f ca i ®ta f cq <«a 
acai ^ ®f*^fia fH qa | Bfq ^*C® ^a 5 
fca <«aa aa?-®ac«ra ?cq qac*fa <q«t«fq 
a^caa s^facf ftfcf *fc$ I qa*i 
facn«tca astcaa ®qta fwtf fcvttff- 
acaa ftcfcqspsqcq atai cqafc* a* 
fq^fi qacsra c^ I 4 a a'cq q^afB 
cqfq «rtff« atai f ca i 

n«Wi-ftaWi cacf <fci can cnca> ca, 
a* <«$ nifecf 2‘5 «i sr* s®a f ca i 
*** ® tea aqc® cacq aqc® *a ca, n^-Pisat^ 
q-tfa® fcvttaf-as *t$i «tf®ma*i-aja^ta 
j«*f5 facaa «rta®caa £®qtata £®fa fac® 
afi f®a a^a qttn, ®t*cq aaf-fawfa q^aff ® 
^ataf-acsa qtqtcqj ®1 fac® qtaca 
i 

eiaicafnr a«r $aijatcf «raq afe qf fa 
fac® atca i cq few <cf faf®a f tew 
«rcit«f fat ata i acfi a fa $*tq>ft$ci> 
a faffs® aar-fawta q-aff® fcvataf-acaa 
«taa aja*ta qcaftq acfta fafc^ at® 
cacf c®tal ataa, 5 ^ afafta faata 
f tew 1 at® cacf atna, wf$ c®tqi scq 
®ta atca ca f tai caca atcf, ®1 aa?-®acwa 
qfatcaj qe* c*qi ata 1 aar-®acf ca ®r^s 
"nara *H fca, cq$ "aarcaa qcq ^fqfitajfq 
wwt*. atca ata 1 <n®tca$ ntaa, ?f^«fq 
afaf* fca aia^tcaa fencat*! *a 1 qfaq’W 
*ata *tw ®tcaa ft* cfta fas q^ta 
al^ aasf®* f®®a fata tac® fa ai 1 
<«fci «t*ttfa® fcai* ca, at^cf cfflf® 
faata f tew afeatq^t aa?-®aw <(a$ 1 

frfai «tf1« st*jfaa f®®« faca al? natcai 


: fi&t* L 25a a^, 3a n^m 

qa 1 fqf jfc ft zv atcar atcar? atai *fc^, 
ftaa at^a Jfata st^fta ftar|a«fq aq 
qca ara 1 $53 aat-®atf ^tcatf^’® ^fat^ 
-afar® qca ®d ®i qa aq ai fca 
st^raa f%®a fata acq ata 1 

aiftt® aaf-fawtcaa qtqtcaj 15 a atf 
q»ac# ncaaai stqtata ca q ^1 *ttiq, 
cqatca si^a aqf® «rcatq fta caai cqcq 
ca, ®tc® a$a q'faat'* f ®ta fafaacaa 
§i®®a aaif®c® fTta «tw« fai ata 1 
aqi qcacq ca, ®tc® fJtcaa qta® §a® 
qcai &mfta q^faaff f^qtca atqtafaq 
facs aar-®aftf aja^ta fai ata 1 

af^atal aa?-®aw aaxqfta’t ®aiwa 
fca 1 faf®a cfc® «a| aar-®awtf 
aja^ta fai ata I ’f»ta «aa^ aaf®q€tfl 
^a aacaa «rc«, faqi ^a^ ats?f«<ftacaa 
fptf, atfBa ®qta «irffaf qrqftacf qqtata 
bk# ^a^ faqtcf qitcq afaa® faata fra 
aaf-® wif aiaqta fai ata 1 

ft«Mf faata «utftc$faa atqtafaf 
fa®ta atatafa q®l-®^-a^cqa aai faca 
ac^a qtqtcaj naffi-fa«tfl fcatf 1 ^ 

aff 5 aiflfcf « ff«a fTa^? ^®fa fac® 
aia?5® qa 1 «itita a® 4$ fafaa'Si ^ta 
c»tta?*» atatcaa cftqi w ww ffaft® 
#caja af<r® ^f^a cacf nt«ai ata 1 ^a« 
cq«fqa ^na qtqfffcfaf ^Jtfac®a qtqtcar 
4 f «tr#ai scatn f«i aa 1 ?«tqiaa®: 
®^n®®tca q®i-«ai-af cqa ac«a ca afaata 
oratcai qa, atfca ®ta afia a®t<iaa 
ca^t §«>aa ?a ai 4 a\ «n<f ^tetatal 
ai qc? ata 1 ®ca af-®acfa qt«tcaj 
#tetatqcf ac'safai® faata naif® itcatc’ta 
f cq S^ataa 60 a®t^a qff cacati 1 
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^ntt’TS (Coronary throm- 

bosi ) *tfl1 

*if£s?tMi «r^i ««f i ^fafl. 

fat-U «FC9 *fa« «*t, 

*tfnt«l * c«t%fan* «tf® 

$ fnew i w«wl «Ft=M *ttw 
n, qlw* «rt*tri* fwf& «nfa «rtsj»ifauft 
*mf— ; cstffa *n\ c^Ist 

C®«I * sfl I 

CW * bft* fvsev n ^nf^t=T 

imsaponifiable ( 

nfm Fhr ^1 «i towt) 

5ltw ®t®, »tltl *»?£«* 

fanfa%*fa ) ^£WWt»tT ^fa*1 <Sff1 TO I 
*11 fan 4$ unsaponifible ’T^®, 

$t*11—lipoids, lipo-proteins, sterols 

<w itlrst»rtsr>H 51 sfn >irw 
>«ai *nrtwtotn i *far« to* j(tari 
**. fa« ^<ft?fa® **tPT* 

(Thrombus) flfa « wtnrw «rIW Wtft I 

^na toj ¥n*lft w«i to «r>r^v 

(UnsaturateJ), ^tntfe* 

(Iodine value) «i®j* I TO$ «lfat* 
fl&^traRnfa^fa^ (Hydrogenated) «•! 

^ TfttYt* n<rtt«fa fe«<r to, 
*tm wfa^ c’fll i ^*01 'state 
Toss sfaa «rt*a*i « ^fcc'® 

*ifa* fftf 1 «*1 TO *tc* i 

*** sic^te toi faai-fjrfaate® 
(^i firitfro* to «?w mi ai wtfc 


wjifa««f3ia -Ji’fcta) i «rta c* »iw n&wa 
fa®* faa n^fa^a fas f*rfaat$c®a tfa 
c*% «ta1 aja^s iw TOa*r « 
®F*lte«tt*f1 (Solid increasation and clots) 

1t«tft*«tnl ajfa® ?* I 

E.F.A 'S sgtU «T®fa 

«mf»i®«Pn fjrfarate«>n?, 
fan* w frotnte* fafaate®«fai 

q*tj cw«f ^Jtfal® (Essential Fatty Acid 

*i >wfw e.f.a.) stn nfafF® i 

qfTO* ifafav ®tcn ca »!* ^Jtfal® 
w <tw, ®t*i 
'Sfa^ CH 3 . (CH,),. CH-CH. (CH,) f 
COOH (^C 18 H 84 O s ) 
facsitfafV CH S (CH a ) 4 . CH—CH.CHj 
CH-CH. (CH # > t . COOH 

Ci ®H| jOj ) 

faC5Ttt»ifa^ CH a . CH a CH=»CH.CH a 
CH-CH. CH a CH = CH(CH„) 7 . 
COOH (^ C 18 H 30 O a ) 
fan «, fa^ W* 

(Double bond) «T<iC*ltvi6l® 

f®si {8 I faT *w*tflw 

ftlrstc^ *n*it^ ^ 8 * mu * 

CTII fai-itS ^FjtfS 

^ntPrs^ i 

w cw^i cnc® n. «fa^ 

firfafltl® w c®*i ^t 'cwi 
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[ 25s s*, 3? SW1 


* fawt* 


fswtcsls firfsatt®«fs sis cic *1 
stsii sts (fs® sfsfccss si n sitss 
itcs si ) i '"its std cs$ si aais stew 
SH5® cics ( ssi fifsa cis ) fscstcsfas 
fafsaftcia sfaitfVsT i stesa cicsa 
fafsat^c® cs SSC5CI cs^, itscsl ar/ftcsi- 
c®tfss sjtfs® (C sa H 84 0 9 ) I ftc*tcs$s 
«ntfs®fc E.F.A. sen ssltfa Bit® saes I 
'sa« sntatstlc«lfss 'Butfs®« fscstfs^esa 
sit «tcit«fs*la i 

f*n fifi* c?es E F-A-jis 


sisal sts or«si aesi: 


s^SLs\a cis 

60% 

^fcta cis 

50% 

atsts cis 

8-25% 

f stress CIS 

43% 

i;scss Bfi 

10% 

fis CIS 

38% 


*3C^t«* Pss caf^a Btfstesa fisa 
(sii—src*iafte§k, csrtlts « cifsn cis- 

sfs) cm 4S< ifia SCSI fa^stes esses 

csts nttfsr csl, itai ftfssti ss^s 
(itesa ststifss nSssstsi si s^fi 
st$ sts si css) i ics ststss 
3$ci cis stiffs* visits iss, nstsea 
fits slfcs i sitcn^ ssi seacs cs, csss 
* sfs SCSI fiat sxtfi> 'Sitf'scia 
firfsaftcis »ss® sststa i >sss firstfis 
( si astassn® Bitsji fafsas ) sesi 
CH.-OH 
I 

CH -OH 

I 

ch 4 -oh 

sal StS ntfitBs sntfst®! (Palmitic 
acid) SSI I 


antis sc® ntfsfBs sritfn® scsi— 
C 16 H 3t . COOH 

^iti fantfaesa sc* ntfifes ^ltfsc®a 
cs firntatl® ntm sts, fscstesrn 
nss: 

CH,.OH OH COC„H 31 
I 

CH . O H+OH CO C, 8 H 31 

I 

CH S . OH OH COC ie H 31 

CH a O CO C 15 H b1 

I 

- CH O.COC„H„ + 

3H s O 

l 

ch 2 . o. coc„h 31 

Stfc-ntfsfiSs 

^iaft cssi sfc«s cs. 'Ss-'SslB fsrstfas 
*3? m ® «rcit*s fisiS ntfsfts «mfnc®a 
(sts scs cis-sfsa fc«s sa) I 
unites cssi sts cs, fislt ntfsfts 
«rrtfnc®a nfasc^ si 4sl5 ntfsfts 
sutfs® *sc«i wvfar**i seacs. srta > 
scs sicn ssit i^itfas BiTtfn® w ^sfB 
sfas «iTtfn® i *ti cii Bn®* sxtnta 
fsg sa! csts cis si sfas fiia 

ssfscs csss <r{B firfnstt® stes. nc«r 
scs fsst fafnst^ss stsci csni sts i 
stssesc^a itnstil 35-37* cnt«§. i i?t$- 
f*rfnat$®®fs « its faicaa stitfs®«fsa 
sas « $?fi <ss (stsscsesa itnstiits 
$ssti) itesa nsnfs^ si. cs fscs s*; 
atsi fseni sasts i ^ss srss igtfn® 
ifs * Hess firrsatl®®fs swtss s»i 

sssfi*^ si; ICS <nfc«fsr® ¥t^S 

Sastsa s^sji esn fsg ca^t (sutsa 
C t0 cscs C, 8 )l Bl*P a S,1‘ It^l S^® 1 
(Saturated) siTtfS®® ICICf ; CSSS— 
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ft^ft* (C 4 ), *Tt*f*t* (C fl \ ¥TH- aW «rt*t**tC*taj (Assimilable) ; 
aftfa* (C 8 ), aitaf** (C| 0 )» aft* ca*a ft I ^i*t f ftftrs.ai-ftwfraa ?fr® 


(C lt ), aftftffc* (c 14 \ atftis* (C 16 \ 
tf?ltft* (Cib), ®7Ttat*ftf®* (C30) 
ftftft^ (C 9B \ faaratf-ta* (c 9 i) fcaitft 1 
®r* oi<rir=r *ca atai *a*t* ca, a**,** 
•fate** <*t ®tfa*t* *Ttaf** «rrtfa® 
afi a*®fa s*jrfa® acaca, ca'aft* aaa- 
ft^ £?ft* ®tc*r* w*atr® ) 1 

®it* *ft* (Ct,) *r«a®} «CTtft«- 

«f»i ® ®tr?a ftf**ft®®f*a aa^ft’f&is 
«I«fK 44* caf«l>citc®* ca^ 1 
ft*fo *ac* aa*i *at* $t9t* 

C*. *Ttte 'BJTtftl®* «fa"*V ftfrattsaifti 

«*** C, o a*"^ *Ttfc ^Ttftc®* 
fafa*ft®*f* ft* *faaft^a*ft® (*taa- 
cara* ®tW*a $a*t*) l 3®*t< 
ftatr* a*** «**<, s*a"**a frsa *csf* 
^ fjrf-t*ft®«ftc* atfa^v *ai cat® 
atca ftfot* 1 

ftt^i-aac® c®a «•** ®ft* catacna 
(Resorption) ft*C* c* jjaaftp*' *f*Y*1 
**1 f*, ®tt® C*t& a"*^ «ljtfa® * 
®tc*a faftr*ft®'®f* ® catfc aMtS 

arrtfas'tft « ®ft*a firPtaftsarfa* 
a*nt® a*Rl **i a* 1 <*w<* c*=r *1* 
**1 a* ca, ( aft* aaaft* a<*Ji ftfatnc* ) 
a*a n"\<& art! ^Ttfa®«f* «F?*f*f c®H 
« atataft* waft® 1 ft* *Tt*it*ll? 
*rr*tt®$fcc® ft* ara w* wtaia *rca\fo* 

a* a<nta* ***1 fcft® 1 

c®i*fj c®a-sft* aitatc* afctfc caai 
at* ca, fa* «rtift* ^ata* a^v artlS 
aitfa®«faa faftraftt®* araaafa aaa- 
fa*? hrft* atnatata fai* aa< ®ta art 


aft* (artfe ®ntfa®) *ft« firftaftaaft 
artfe HTtfosoft* faftaftt®* 
c®t%c® aai ^fs® 1 ¥t*1 <«1 
ft* aaaft:^®* 1 

tenaa «rttai vtaasiS fta* a^caiaaw 
'atara; rs^ a^v ^ «ia"« 1 *f ¥Jtft» 
aitft®«fta a*r*i vtv 

at«i %ft®a*i c®a ^ *f<a fjtftfaft® 
®fta <a*r-a*i5 w ^r*r*f'« 

«twtafa^a ft**, car*$ w *aa aaaftj^ 
fa^a *u ftsate «rtatwi *itat?i ajar** 

(Radical) aftifti^® a«iaft^a ^aa 1 al 
aaa ftc*^ ftftaft® ?* 1 aatca^ fttaa 
«ft«t ftftat (Heterogenous) ftftraftt®* 

fftai mra at^i fa«t ftfttatlc®* ^ai: 
aya* (caaa faca) ^ft*M £<rft*r ®t*r- 
ataita fai* aaaft^^ fta-afos ®aa 
ftwaca caai car® nfta ca, aaa- 
faajra ^rtfas^ft can «i5«acataT aaaai 
atca atac* 1 <4$ arsr^ ftra^^ta ai It 
*** ajtfac® ftcaa fea^tfa^ta ^tai 'atwta 
aai at* 1 <sftni 'aft^t^n ajtatra 
ataa « ftcaa c^ta afaa^ (Substitute) 
f*ft* cat—afeft a:*il ftft^ai-ft«tcaa 
*ai 1 

aatft a®a 5ft, ^acaa ®fa *aaa catcfl- 
aft (atacaa c®a a*) aft® atataft* 
batata ftatca a^f®a*ai, ®atfa 
cati^l-*faa (aaaft*^ 32-36* cat%.) 
ftatfaa (qatv) 'an^fta ftwta 

«aft aacia ca, ®1 aatft a®a aft « atacaa 
sfta (atcaa aaaft 1 ^ 42*50*C) c$r* 
arai i 
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Vft * ftwt* C 251 3a 1*01 

TO¥t¥ <«¥ C¥ta ¥11 *1—fw* (Dissimilar) 

f*ffl*nvrtni cw-^i cifai ic® im< i ft¥t*n* ¥w ▼itft ¥Ttfi®- 

«rt*M¥tiw it®, itwia ®fi *¥f¥C¥ cw (*) ^stiifv 

C¥1*sfl ¥13^ ¥t¥t¥a*l 1¥9, 11=1 1tt¥ «W (1) CWlfl HCTMH 

*tf¥ ¥t9l TWfa ¥*1tt if*)® ff, ¥<K ¥C1 1*1 a *1 fell fCl Itl—*tltfe 
wai ai ataali ¥t*tca i ¥9Tfl3 im ¥tat* wt'attf W ^tw i 

¥aar*Vf¥ (Emulsified) WI llfttfafe ¥t^ft¥ »tWlrtri fa®t¥1 fafwil 4¥¥ 
I'M®? ¥lar I ¥1fftlt« (Pancreas) 151- (Mono) ft® (Di) tfPlatfe® 
citu fafitm nirf faitfai ¥ ¥jtfe mfe citi iti i ¥tn «*i ^ c *' 1 

¥Jtfl®«fir® f<¥¥« ¥tC1 mfe ¥1- ¥*$^¥*£19 faavi (Emulsifying agents) I 

¥91 Ift^t ¥t*¥9 ¥C9 I "1&¥: ¥t9 ¥t9l Bf<fl 1"5fc9¥^ flWfWIi ¥t^“ 

¥91 ¥9$9*^¥ ¥191 ¥11 ¥9¥t*C9 ¥91 ¥ ifl^tl ®Tltl¥ fCl ltl¥ I 

eiffefe filfl9t^S ¥^¥ 15C19 (Ferment) *¥9t< <flfel ifa^fe 1H ¥tC^ C9, 

H’lirf fafapsta ¥ci faaalB f¥ ^t^ta, ¥i ¥TtlS irtfisifi* f&PtitN w f a * 
call it¥ i few infa^a ¥^ it¥ti ¥ta ¥t*tf<¥ ¥srci9 1"*V* ¥iti8 ¥Ttfw Tf « 
fiwtiin i¥t9ii fi¥tsfe iinn 4ii fitfiatfec®a c¥i¥ C¥i-5f«9 rttwt* 
<*¥ m fii, m 111 ¥91 ft¥l Cl, ¥¥t¥®:| ¥£1 1tt¥ ci*!! I f9l9*f¥¥tt9 
fffpratfe® ¥1 fa¥¥« ¥ 9 —fjritfii ¥ ffeife few inf**** fitfiaft® «w ¥tlF j >^ 
¥Jtfl® \ll¥ (Radical) I ¥t9 <«fe JJ1¥- ¥«ftH ¥Jtfl®¥fl CltllfWlt* 

*fl Cl *1^ 9¥t99 ¥«fH ¥¥¥1 1(9, f¥l¥T¥ ifr ¥(9 I 


CHj. O. CO. Ci,H 8 | 
l 

CH.OH 

CHf, O. CO. CigHgi 

1 

CH. O. CO. Ci.HgT 

1 

CH,. O H 
®tfe*fjrfiaft® 

CH t . O. CO. C l5 H 8l 

1 

CH. O. CO. C 1B H,t 

1 

CH,. O, CO. CjjHg! 
5tM*fi*t*® ( titv* fetfe- 
itftfei) 

l 

CH,, O H 

TOI-ffePfltfe® 


i 

M»¥1 

c®t¥i c^i-sfaa stiifliti) 


few wfa^fl 

¥iife¥ f*rcitdfe¥ 

199¥^ ¥tfl¥ta 

Saturated ¥I55!H 


ltl¥ffe¥-*> 

(¥)■♦ 

(n)- (D 

«fl¥ C«ffe S ( ¥t¥9 tifi ) J 

(¥) cwvta tfa 

57% 

40% 3% 

(1) t¥t*a sff 

36% 

54% 10% 
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c®twJ c®n « afaa aiafirntat 


nnafa^a 

Wlfc* 

ftcatrolf 

far^tv cart s ( ifw c®« ): 

Saturated ^RSn^a[ 

[^ftftval ®tac® axa^*] 


(f) aata*iac®»i 

12% 

34% 

54% 

(a) c®n 

14% 

48% 

38% 

(n) »rfiata c®»i 

4% 

50+25% 

1 

20% 

(a) atata c®^ 

18% -> 

^Sfapf¥ ^rtfa© 
62% 

20% 

($) ari*itlcaa c®*i 

12% 

80% 

8% 

(a) ^tatrara c®a 

23% 

33% 

44% 

caf%: 

(f) ataw c®a 

26% 

2% 

74% 


I 

fa* wfa*fa >rH» ^Jtfa®aa* 


fa *t*l ■acartc® >fl¥¥ l *tal 4 t® 
ataca fa«t fjrfaat*®«faja *i®j$ $fB»i®i 
( ai «V C*ta 5f<C® nfaai afa Sfl ) I till 
< 8 fC^ 4 a «tf®ft ^fa®fsfa « ^t®Wa+ 
caW ( 4 ta 92 % ) I 4 * *<ft 5 facaa «ff® 
loots «Jt* aw 92 f 5 ft* irnfagr 
nqfa® <w *T?c<af ntwatnj i *a nt^ 5 ?- 
catnj®i ata *fatfa* «Nh 24 i «rf« wfafa* 
iron wta} faca «Jti 26 f 5 «trtft© 
*c«a I 'q* c*ta c®a ai af<a aaraa 

ftl «lt*lfaf 'Waa a^a**!* *C® CW«fl 

an *1 i «ita a^f® %*rta (*hj *i ©«>n) 
jfaternar, ®ta nca$ atac*n c®t*n 
ata i 

Athero-sclerosis* catta ®fafa ftaa awl 

* aaatofla ns *ca at«afa ^Jtfacai- 
<\ratfarna tga i <ac® as*ftf atnta ntcaa 
f«®c« ^taaci cn^a a® faf®atn* «wi 
*ata a® ®gatff nfafw «t$ i 


C’T, nt®a *f®fa®a '"Itas*! ntt * ®f« (Natural- 
fat), a^rfafn®, fana *ca c*ttm s frfl»r * 

®ta ^ran^a I 4&1 ata casai aa ca, 
caa«r ©ajtfa afatcat®a ®?C$ atheroma-a 

(sittna a® i\U ) •fant® *a i asatCt 
atntofrt® ca fal aft* (lumen), 
®t vs aw ora 4$ arat^tai «t*n«fn 
(w*i# acn «atarai n$w caaa *tna 
aa*ftt® n%a ajttna 5 fn ntfe ate*) 
cn$ a*a as ’Wacaa artcna ntatsa *a 
Sta 3 Ka as 5 »lt 5 n VW ^ttn I 
«ifjFitS aaa «wa at® «rtc*. ®aa as 
watta«rta caar ata th?ta 4a<, cafar^ 
ata atai wi fawircn *p® fwtfa® 

(lapillarised) fca awflcaa ^«a ^ia I 

?®an nc^? feka cqir* flf 
* ^©ta is «rr^a*i I ^at^ afar® 
nfta ca? w ^nwan^a, atcaa acai 
ntt¥ nsir^a cata- 
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TO 

^Jf» fnwtci®, ctan « 
nq* dm *jtnfn*t*i ntfadl dm 

l^ltwfosEf* ( qt*1 d|* *qtf Unsaponi- 
fiable icn TO) ^TOfnlTO-fq W fl 

TO *1 I 

f»lC*ttC?©«f*l # «t*ffeTO 
fasTO qtc* i cTO cTO c^ar c«Jtf5*r * 
bfi cw qtsrccTO to ntc*— 

cq w sfq « cntfo fw toIwi®:! 
TOTO *fl 1 qq i 

<5HWfc«f (Coronary thrombo¬ 
sis) **fei «rciraq)q fro qtni TO*q 
m (Plaque) nfa i di| TOaq 

H 5 jw fnmtc«®q qtatl qft® to *qi q* i 
fa*ltiw«f«ra TOfq* 
ch 2 -r 

I 

CH-R 1 

I 

CH, - OPO, -CH,-CH,- N(CH 3 ) # 
c*it$c$ faintest®* qfiqtq 0 4 cqt* 
0't% i qtnrq wi-faintcm®* qfai m i 
TO* C*(% qfef |®Jtfa* nil** 
to nTO* TOd?tw ® *q¥*tcqqi 
«rnt«F^q fro toi qntfS «rffac®9 (fen*(% 

* fafa® « famftq® (Lipid and 
Lipoid)—S faql TO#!* *q- 
csft* nqttfstfa TOtf, «ft«1 q'TO'ltfe® 
(qpTOtftfn*> qnrctfafa®) to toi 

Cn^Sf q*l*|fl fafa* ufltlf»l dm qqq 
* fefe«q cqtis* ^<fi fenfafa i tw»fa 
|ttf*fa*ll® i to toi* sfe 
wIS ^Jtfa®, cw fftstfaq «iqqi 
«rctfa® dm wq®^t ▼nwtfaq «ntfa® 
feq ®1 d]| CTOT^fe* TO C*tfaiq* 
(Choline) q® q*t*q (Base ) 

MtZW ] 


* filTO ( 25 n q|, $1 nWl 

R, R^msn ®tiw i- TOn- 

aro «otfai®q win* fen* fitf*- 
fyijqqi— J q"n.vwi *q< *tlq 

^cq* fc«Kr i dif<n «itinl qqi tou cq, 
fefasscTO* TOftvt ^q^ 55 «fjtfa®«fa 
(E.F.A.) fas nnafa^qqfq®, ®tcw 
^cn* bf^r nif« qqt* vtq 

(fqqqqiq qt^tq w) ^ 

(«(fqrc®qq ^qti ) ®tw «* «qq^ 
«it^qan « wmcnr nq >«?5t*r 
qti i Cj 0 (qjtnf?^) *if» 

f*«q •» 

uq«i^ i 

V. 

«rsfqqtfl ^ qf c t 0 -« 

qqfq®) ^[Jtfq®'®fq? c®w, 

®qq fqcntts® 

qjtqtc? i di| «rc*tsRtq 

qqMf® qi qi qtt** 

, «rr'8 i lqsc 4 i fqcqq?s:q nfiqft® q«n 

i f»it:*fltq®’«f*iq coal's di| qqi 

flwtsfl I «q| fqqsfB « arfqqtacqtqj I 
qt®wcq »{qt® di| ^ to 

qqnq ' cql qtq 

«H*t*r* qfai Itqi mft^Tf^ i qt^- 
?5tc«fcq:l® qtrn c®i»ii c^qtir 
®rfmi qtq—^tqq ®tt® 

«Bfcqq few qqcqq qtfe- 

diq^ cqtq qtc* to b diql 

qc«r qtc* a^ntiq^tfa® fe* 

« TOW 

cqtWl’feaq ( Cholesterols ) TO1 ^ 

* c»N*il nr? fqar TOnc^tqq 
<rfa •ntw i n^iu diq^ TO® ! 
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«utwry*H 

«fc©j* c©»i h sfac© nwi fay nftiti 
c*sn *tcy i fefo* c©n ii sfac© ntc* 
?ftt&tt 8 &S»l (wf^ 13M44° Cltfe; 
*fa* ^rt^n) i «its utis cm pT« 

^ntwfsf C*tW*S«l ( Wlfa^ 148*3°- 
150*6° Cnft, CM ^ftCS* TfatfiPlfc ) I 
4S1 *fT^f ynil isomer «ll 4C?S fe»CSS$ 
i\U C2?H 48 OH, fal fe«CSS W- 
ft^t© *lt<f J StSC* I 

3 «st<> ©tsc© yfti fastfast 3 !, fetcns 
«ityfa oscns (fa it?l) f©«s sescy 

*t^C&tl*W © ©tS d&fy §©Jtfa I 4*1 

cs «w «iifafafa© scs ytwr, ©i ycm— 
*facfett^SC»iy fa nfalf© W>? «yfe| fa 
cne* cifacs its mu ©ft 
nfasf©© yy mil <fll isomer-ai yrftlfl® 
W ? 

fcfassr c^sn fan* ncssnfafa fa©t©$ 
na yescy i wtw facnyc®3y ic©, sffawcy 
«?«11 ©ntfas f©©s yfacfctc’frsn yntsfa© 
St 1 * cytcne’fescn I ’ffac&tC’fcsn^ fefasy 
sly ©itststci nitfanss nfa© &fac© 
cHcne’frswy fenfaf© ict> cy$ i 
9 ifos «lrttf?fa mjt*t* Dr. H. P. 
Kaufmann-'Hl l©lfa faMwrf 8 ifal- 
C^n s©», yytfa (Organ) <yn mtffi 

in’* cstfe c*tcnc , fe«c»is 10% ci*?! yv 
^fercss iww i* «itR«r © fefo©? e©n- 

5t<c® 4t*y *ft«Sl It* I C¥1WC*« 
^tscntt’frs«l (Ergosterol)-« ICSJ 

nlcsic*y«i ^*itai «tt%-mc© nt©st its i 
^tscntc^si «rt% © fefo? fe©ess itifa 
*ft«si w i sptlc^ti%i«i <w ffeflytc*tow 

^Jtfa y«i© i entst^fn nsfen©- 
*tw 7i^c^c4i«i itcy ssfa© i msfa* 


CftWt*^>>1 (Exo-cholesterol) ytC* 5f1 I 

4^ nfaitn&t© «tt%-mc©y cnt ytwtvi 

C*£* fe$« yS; C1«R—lt*n, tttsfi mu 
t»wy sfa i ^<pi c©se'$y ^Tft’Ttc&fcny 
*rtytcu <ytei cuteii ’iss inn «, ifa« 
(Gastro-intestine c*C*) 

c%s*i cntn c¥ti«it^iwi nn * 1 , 

ffwi fafapsytn m 
cntfas *nfa»n ^t« nn p>« «, 

c*t£»ic 5, l>swi 

ypiity spi^y ytn cs« ^y i 

‘srefasf yci *«1 yt«i cy, yftfi ( 

*i"^v ) <y« (c*il *t«c*i m’M.yp) 

5fa mfa^niy, fyyty-cftwc^iwy 
'*t£ [ fy «f®fa *1*^^ i yMtyfitn* 
w fafllfayr^tity c*iVl8* nwittn 
^•Hty ®ftn its cs, n^iffa^s *i*n^ 

*T1j§ «utfa© ytiti n^t itaits 

st 1 ar N n-c*rc«ic^s:«is ’flit* w ynn; 

c^cis yes ite* m" 91 ^ *jtfB 
«Utfa©sfas ( yttyy n^ifa^ *i) ^©ti I 
^nt% «rtsits fastfasc^taflsi yy « fwy 
aty*i *n t fastfnt^ni (^tsi mfty 
c©*i trti) sristjn*c*te»ie , fes*! 
^nt^i fastfan%n C5ts *i i 

«itni *sits fan cs, ^«s- 
csst^ls fyytftyrtcyy c*tn\i^««i ^lit 
(*rtfait 3 t«Pl le’fs c^cs) fayas i «fet« 
n*tm yesn ci, ^ryrt c*twe^w ity 
cnc«i yr«Fjn*c*tw^s«t 5 tcss utnts 
fa©t« mtr i ©cm fens ffeffe 

*cs m ynci ci, *©* *©* fefy^ 
c’fesn entfa© yes e*tfn* (Cholic) *tjtfac® 
(c*tc^c , bfleny i©) yintyfs© ys i 
fe^y (Ergo) c^sens entn *es* ns 
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fCTTCf [Men-Schick 499 
Page lt9l (1932)] | 

arttfl-cto ( I f99<$ft9 

ft*®9 *fttt9 (C9*R—Yeast) to cto$ 
4¥ W $ *9 I 

c^ttrotoi ^i*n 

c*r *ft® *ic=r 9Ht® *t9 C9, 
ft®t«$ 499 4t* nfa$t« ¥99t9 

f&®1 *C*U ¥¥ft, ¥t*H 4*t?1 C¥ft 
Bile-acid 91 *tfft *C9 91 I «ft W 
¥®fel ? C®«1 91 &f9 (991 ft) tljqfa 

c¥tcwfc«»n ufom aft® *«i 
ft* =rt i 4$ ft«f5 fsftvrtfwft 

oti, fitu ¥H from 9jt*ftH i 
«rnt«r^li c^tarj c®»i-5f99 

•ifwti fiwtvin («rfe loo anti*) 

f®c 99 2000 fiftant*; fct|¥i fan 

(*pqf) 462 ftfa-sirft; C99"ff9¥ 9t99 
610 fifafljft : \¥£99 9t9»I 420 fafaarrft, 
ft 280 ftfttfflft. 491 4»&ft ft9tE9 9tC¥ I 
C¥tC«toWI CftCWto- 

9*191 fttoft «rwt«r?li ^ftfi -aft 4 ! ¥« 
9tC¥ I 

C*tW$lWI 4P&fiPI3£ 

C¥tt*1C*9l»l9 tfftl ^WtRl ¥TW ®tC99 

4+ft^fto fan*:*! *rtti*itf5® f9t9 
c^tnj i *71$ *jtft®93ft9 w^tcwi 
^tnftf '•wpii to 

I 991—flJaf„9l C*to (4¥ <tftni 
ferw Cto ) ( 9«Ht* 163-170* C*lfa-ar® ) 
c«f *it*n 9ft—t$*r,9i ffeitwfc, wft^ 
101° c»if«&Mf®, 1$9 V 91 'efttlfc, Wfvj 
88 ° ftftfflV, ^utpfWfti ^nr^ftw Wfil 


I fom t 251 9*, 3« vui 

9® 4*ft99 Wft^ to ftotft, 

ft^l 9*191 *ftf I *9Jtft®lrf«l9 

CSC* «W"9 V ifftfttow (E. F. A) ¥t*9 
•juc*n fcffr to 4 ¥* 

*tt9 «T®t9 f9®ft ¥19 ail I C¥tW*«*l9 
C¥tfl 49 *ftt9tkfl 44*5° C»llto® 

499 4¥i5 totftttfc «lft 420* C9lto® I 

(¥R*^v ) 4 $ 99 ti 9 4 *ft®ft 

toiftc* (^fac®-rt 99 9*9) ft®tftr® 
9C9 ^t®)¥9rt9 C9t97 99 I ®t9l *»nt- 
3fl¥®tC9 fan w *f'firm's to ¥19 I 

%*19 (Seal) c®t«f n^w starts ?IC«^ 
c®tt«ic%w i -flftcatfli *it®ti ®i caw 
«ttC¥, ®tc?5 ^[Cltn ^1 arjwtftar Vi 
=n «n^ eaten ®fti , «f®j® ¥^f 

<(tC¥ I 49 ¥t9*l 9CTIft 

( C¥tC¥J^ 9 t ^9 ) ®pr*^» 

cai%9 ¥JtfB ^Jtft® (E. F. A.) 

ait^ffi^, totnw ^ to«wt^i 

^C9tc*ft c®faj sfta c«® 

*l1^fftC5!9 StftTl *(ftW9 

ft¥!l ft*Tt:9« I 4« C¥ft sift 

91 standard I Wfcnit* ftft 
ftftftft® cafl-sft 499 9 fr®r 1 x=n (Ferment¬ 
ed) C9C¥ jftfrfifl ?®ft fl®1, 

9tc® 9tft a® awara nt«®i 

C9® I 49 f«®9 Ht¥C®1 fltl 16% 3JP 
(Combined) W 9 ! I 5tft?1 ^f®9 »TC«r 

nftcitft® c*n-sfa ^c»i 9j9^® ?c® 

»|WW1 H5J®: 9twftc®*! 

(®m®) 499 9tC¥9 C®*1 (Itotn « 

^tC9f9¥t9) I fefas® C®C¥9 5»!9ft VI 
^C*IJ9 ?9t9 9¥*1 W- 

to»ft « ft¥9 9|t*lt9, 
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* *fct*tci iff ntt* sprite* i nift* cftftf frtf*®) fiit* ftti* fff 1*1 


fal 4* fa®* itfti itttsttftitfc® w 
*1 Itftl Cf*, fa* C®*, lt*tf* 05* 
fftV CftfJ 05* 1H If fl*t*l ft 
ifiTO iriisitit—ft* 32-35% frt- 
c$tt* ntfc® c®*, 15-20% f wti fcfos? c®", 
«tl 40-50% lt*tf* 05* 1*1 16% f* 

(f fan wtfi it cftit* fii*fe fafnf) i 
fc*MlTOff* fc®*faii ft* ittf *t*1- 
itt** it* f**t*t m ®tn* f«&ifaf 
yntti* $n* i ifci «rt=n ittf ci 
i*ft** ii*rtf*i ifi® *tt* ni*tt** 
*l»l ft*tltf* * tltfal* itf 1 C*^ f 5ltt® 

*fa *rttf (c*ft *t*r itit* frtf ?) i 
$ic** fafat® cfti iftifr ifri 1*1 
w n ci, c®t*u os*-*fi *1 itftfati* 
fwr*rt* ft* i,itti* ftfWti ** 
f ftititf* f^titfa*), fai iijftn *tf«- 
’tPn® ft**®!** it*T ifB fw®i i ifrt« 
ffifr* ci, iMt®t«Ptti* ft*t<®tf*ft* 

( 05* W 5fl ftfl ) * tifc ifslttl C’fl- 

»f«, citiM, nft** *fi ^®jtfa *^i 
it®ti* fefassf* *tfif ifin, ffaitait* 
c«tfti * *fo (itt® cf tt*tfa* 3-4% 

«*ti) f®ti* itif ni*t* Ht*tn, 
ftcififi, ft$f**i «faf® c?t«r fttn 
Utl* *tf itlfr Ht*tf*f !Jt*ttl* f ®t<, 
ftlffa*t***l f*f1» IVWHl, itlftf 

fcw Njtf? fe*rt** ntfic® **? c«r tit* i 

mr-bui 

Ittf* 08t* *t*tf squalene-i* 
•faWftff, *■*<* f flf^ fJtfe 
f Jtfit®* fjrPr*tfr®i*f in c*t**fc i ft* 
** ittf* c®t** fa®t** fcititi (a^nttn- 


*t*ti r itt** c®* w ifastt* tifr f *i 
fI, TO ( Squalene-4* If ) TO* * 
ftllftftlf Cft¥ ^5 TOI ftHil- 

ffa*l ^1* fI I fft?1 fW 1f*!t*l 
citutfw, ^ntwriftftf «ntr*t®* if 
fw TOfif fwtn nrtfitff 

(Derivatives) *n\ C’fe***^ Itffc 

ftftl 4ft41t*1 I ^T5 f*Wl 
(Hydrolysis ^1*1 lipase f *>ff tf f 111- 
icii wTif art*r« itii) ftftfiff f* ii i 
iff iifitti* **i n it* f*, fti *fiftti 
fftl Itltttll fltfPl lift** 
v ir® *ftt* «mi nit« ^fnt® *f« w itfe 
Itittf ntt* «w <Htti iiitt® *v to*i 

fifi® f* i 

fl^tSttWtllfe® l«.f 11 frfW C5t*l* 

▼ItfB fjffl*t^®llltl C ie 

citf C l8 frti ww, Ittfi ^rfif 
ftnitan ^t*ifi ^rfuttc®* 

^tif *i*ifa^ iif*®i iriftf*i ^sf* 
f*1 f* ft^ 36-37* cil^car® ftnitai ift* 
c*w—ititi c®i, f»* fin it*ti* c®* 

ft* fnf*^ itittn it* fi^ ititcitf 

It* Ittf i fft*. 40-50° Clf%C<«® *t*ll- 
fis^* fcfw? l^tsttftltfe® C®1 Itftl 
fin fa* c*r^)* ifititfi® c®* fifa® it* 
l*lf*^ 36-37° c*^t*n® Itflt* C*F*1 

f*fs<* **i fifti* c*tf if ten nff® 

Cftl Cftl ft*ltlT* f V&B ** It* ffftf 
in, c* ft*ti iitti *r®^ ft* ortti *tf i 
1*fll* fiattl* ft**1 f®I «Tftt»* 
*ti, ifei iti *tn ?*ft* i fa** 1*1 fi^ 
36-37* c*fa«rt®* ci^ i*i ?* ntlfi 
*t*i fI ci, fi fi* i*ti* fif fjrfutlt®* 
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<fl¥¥ ifll *f¥t¥tl 36-37’ 

ciftwr® wfi^i ftlwtwrafrw sHa 

<i)¥¥ ¥^«f*l WU% s>1 If I »«l¥t¥¥ 
®t«icitiT n <*m ^t#¥ic*fi 
iitm ¥i itt¥ i 

«f?Cs5 

star's n-if® ^iticia <«¥&i "f^ 
fWl ^ Cl, ^tl 36-37° Cli¬ 

ent®! C’ 8 ! Cll 11 ¥f ( 36-37° C*lf%- 
cfl® iiim c¥C<a «rtf frf¥¥ sstiftai), itt* 
cifiw «fc<c-ii m ai"if® icq itii 
f-Htwai li »ii ¥f ^1, fatal***!: (<Hi¥ti 
fan) ^r^cafi re*!, ifata cm, $ *t®*ti 
f%c*itf«r < ® cm fac¥qwt®fa ^sifccia 
(Catalyst) fclfafar® Wt: ¥t^C$tC¥n& 
¥11 ¥f» *WI ai l*Hf<^ 3o°-37* c»lf%. 

tffafl I 4$ «jf*ltl «C»ll¥ * fani- 
C«l$¥ ¥fftr»!®^f¥ ^5tf«¥ <¥Ttfal® 

**ft*fl® ¥f ¥* I Clft^mi 411C11 ®fl 
( l¥**tfo ) *tC*I 11*11 §f6® I 

*a ¥c*i ca ii-if® 11*11 C’t'i, ^sta 
511 &*fT«rfa«fqi fo^S! 
l3?ltfa* ¥ C"!Cllfi>¥ *f<far *rilfac®l faftlfa® 

f*| *C»^¥ * «ffaci1-«tq$* firfia'ft® 
dJU ¥llf5'*. fantClfa* (E.F.A.) fjffaafa® I 
i®fa fafawti ^csr 5-10% Tm c®q faftw 
Cl *11 i 

C¥tl t¥fa ¥tllfatl 41&1 

«n¥it¥i nifa ¥ii fawfcaa 
«*r$ *rl*¥*| ¥11 ¥C1H I <M¥WI 
$MfaCH ¥W Cl 5fl *lt«H itl, ^1 ¥W1 
¥11 "IV I ^ 1¥C*U *i¥f® ¥C¥1 : cm 
11 C**M faults *C*¥ ^-fl^l 
( 1*1 45° c*\fa*<5 ) bfac® *ffl1¥ 


f¥Wt¥ [ 2311«, Bl W1 

¥i I ®tr® fafarci ci«n ff ¥ci^ 

nftitti faci iff* itwti cm i wm ^tfci- 
¥ltCl Cl 36-37° Clt^Ctf® 5t«H fll 

*t| *ft*11 ill 1¥CH ¥t^C5:*tltfe® 

C<5C¥l <11 $*«1 l¥t»* **«WI 45° 

eldest® &fi (nMf®) fe*T¥ti 

¥11 *[C1 lt^¥, ¥l¥tl ¥C1 ¥ftl¥ltfl I 
vll¥Cll *ffl¥tl ¥11 I 

a(rti:ni-wl¥ 'Sfltfl® ¥^¥^1 «ltci W 

unsaponifiable-ai itai fl¥ , M ¥W ^*ftll 

St^flfe 111 itl I 

lfl« «ltll ¥^ltl*t (2Itl ^c^tll 
1950) li*lf«l 36° Clt*ktf® C1C¥ 

37° ci^c<srt® itn itni^1^¥ (w ¥f®n 
SJllflltl ¥tcil 31° Clt^cai® ). !t*l“ 

c¥tai ^*ti ii**if^Bi ’*if¥*t^* , r^ (ifii¥di 
^flltl arl* ) 26-37° c*lftMS ( 41 «t¥ 
cift) ®t*fltai ¥f¥l ¥1 I fa* 45 S 1C5 
lt¥4tl ¥T* fl^ ^*tt¥l¥t*^CTl 41° Cl<%- 
C4® l^lfl^l ll*^f% Ulftl ¥lt® Cl«11 
¥11 

il"lf®l felf* flltitPf ^ ^ l^kll 

«rvti ^rfn® ¥ii — ^r^fB ¥wi 

l¥lfl^l fll*lt<ltl8 3L° Clf^C*t® (cill 

^if<riti afti’fi'ef^:® ci«H V) 

it¥i. ®tr® ¥fi® ¥ci 

ic* flCilll (Absorbtion) *¥« 

31° cif%carc®i ci^l ¥tlc§twmi i* 
¥C 1 Cl^ll ) I ff^ll «fVll ¥t*fl““ 
rintfl® fan 11 *feFf«lt* c^8¥ ^fl* Itatl 
^*¥11 ( l^¥t^¥¥¥tci ^tlll 10 % )- 

Itra E.F.A. *¥ Ifc ntti •¥« 

Clt^f fJIJ ifi* ¥tl I ¥ 1¥1 ¥ 1 W ( 
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36-37* cnftwr® ^ cto atftnr 31* cufccm wttan-wit* 

wf^Wt® f am ) niatfftCf Wttc’Tl-'ewtf WJtft® <iW d)a wasratfacaa a }1 aft® f «ftf 
wrtfa® ^*ftw (ata ft® fftca at«ai aa^nfoa $n?tftvi *ca «rtc*r i 
ata ai) ncft !*it3rti 3 tn ntca I 45° w^ftfW S iSftt W Hg fl ! w?f 


fawta-*Rat»r 


fctotara ^rawt* 
c»itfca *ft®ta nfasra wva fctata t®Jtf? 
a^rstca wafwjtffa ftt* ajafta fai 
cac® ntca f* =ri—c»r^ faaca atfa a ^jwftSl 
=ft=ri aaa na'tfi ®ncf i wtcafafta 
fctafa 'orrt'S aata cwMtat* «ffcata 
fteaaft® nraaii fa®tc*fa focata ®ta 
cira*l f®. fstatfaa ftctcn fw 
* tftfaata «*acai Btatcaa arafta ftca 
awn f ansa i «rta f f af a aca 
•tatota na oral cm cn, $ *\w*\ 
Btata ftca atcna a® ff«rfta ?l%*i fcnfaa 
fofi fat cnc® ntcai atwncaa ntcf, 
capita attf waai cn «i -ftca af wtc*a 
5®it5c*i? fc*i ata waifc® ntca =»t, cn n*n 
*fn $ w flaw ntar ntntwi cac® ntca I 
*t ?faa atn w ® aaa $-a*a *tc®at 
*c® ntca fa^ ftcna fcncat% * ca 
acatf atfatat fc®fa fat cm ntca i 
ft nfana ft3n atn f®tca £®fa aFai 
*a—ana®: fctata cnc* tMtcsa Ta®ta 
<tftca ca*al fa i ®tana <ac?a %a 
cftt cttfr iftai fca f■tfci aa <w «rc®jf 15 
fata frrft fw ntc* 2*5 cnftfa&ta i 
m ttatcaa |fai <ff!B ftfapt faarfa 
** caw wtitwi aatcaa near cantcai fa I 


^ fafisr® fcnbrtn aWa ai *rtfl at^ta 
•ftn i?mi fa *ar> ^^faFn>a atcai a^ti 
awj^ area f u ata i 

faarta aca cantata *^cn ai *rca 
^tfafft $ ^tata * aatar* a^ atai 
cac® *ftca i a^f aa faata na aa 
caac® fa ft* atcaa a®i «•! fipfaalS 
ff®^ aw <aa aaj faw a$a ara «tran 
nac^$ ntca i cftn nt^n faca^ «a| ?f®a 
ata cat«ai ata i ^fsaa feafaraa 
nar «rhraK fa ata fa®t «rtcf aca <«* 
a^aiB acaa caata ai <ffa^ta araata fai 
cac® ntca i 

wt3tf a*«t^ awn 

afa^tcf wtft^ at^a a®ta «fflB 
ftfaaf® w ** at^wae ca^ a^ta, 1203 
at^a «af|5 a^caa afta nt«ai catf i 

ft n*n a^a If fa awtc® ^aai ^traa- 
fafaa ^rfa^wtawa fca ^ fcafta t a® 
47 afcaa acai ft «taa 1971 atwa ^att 
cm wet fa i atcaa wj a«ra^f iff ata 
aawca atef f caff a i ®aa iftat« a«pcaa 
acar ajaata ft a 3 cftl® 50 w attwa i 

artntpafcaa feateft^ft® cfiitf ata- 
afwcaa 120 caft« ca®ta wttetata 
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wt* * famfa 


ckfprtwi- 

sfa »h ®*j to* tor i «Sr 

*i TO»r tot «rf® fe^rat* 
c*TO *ftr TOTOtf®*c« c«r«*i toe** i 

4$ JT^»I *f%* *S5* TO*ftl 

«tf®*® to fro 4 tro <mk$ 

*r*»i *f* «2r TO*i%*a «ritcfcTO 

«r*l *rtTO i & «arr^w fewf fa * fnfagTO 
3f®*® to c* to *fa <jfa?k® fan 
, c*[«f»rc $»Rti *i^ro* 

^•icirr-t *tf®*® to n waftroiwn, 
c»i®faE* to® nft *r* *tftaF*n *se® *cto i 
TO m TO® cncTO f**&i c^ i tow 
<1 toto « fro fiTO-frowi 

m fawFfai ff w« faf®« *ww $»to 

TO® *ttTOW I *f®TOJ C*TO W ® 

TOtfo* ^*fa tow i TO^ 
TO TO 4^ TOS TOtWT faTOfal ?-r 
*tTO *rfa»i ?w ottv* 4*fS wtfc *ftTO* 
W « TO »rft® TOt* w\ favs «itnrc i 
jfa* few?* TOfo* wrtfwr TOtwj 
t5 ®tW C«C* 3**TO *T**tE^ ®*tJ TOKW 
n c &1 *c*t * to ®wr» c»ft 

w toji to cto crotwi 
TOtWJ to*wj flwtwi to i 

fawtffol TO ¥PH, <4$ «itc»ii- 


[ 25-ftf, 3l WJl 

sTO to to « ®TO «w ^"TO cTOcn 
TOtro ®eto TOHr faTOi to 

TO TO TO ftstl-fiwwl TO CTO« TO 
TO I & TOnfro* fiwt^ll TO 3 ! Cf, 

♦tH CWtlW *Tt*tWT 4TO* ntft?- 
*fa®, fc*r®T*i * *wrcw *fti *i$® «rtff% 
ft<W«l TO® TO TOTOI ®twfwtfl 
wt^tl f^®»t=T ® H*t*t"J 

i*itfi® w* i 

ft^roTO 16 fesft «rf>:«i~ 
ctr® tPm ^*c»i *rff «rti 100 

^tt«i «3«ifTO ®«ntf? f^wt^lsi Wf 
i 

^=?t3 3f»wrf fitww finfr 
$\n *n i to *nfE»i 3 *•¥& fan* 

hii <fl^{B fan* ^»i^n 37 

nb to «ti* i 35 fro® wn 
TO®nn «tti *t?it fisife c?to cnc^c®^ 
4 ^^ ftfwr ^w®i ® n®t 3 ®i *r»iE^ 
^'TJTPr ®c ito i 

4* to ®«rr c««¥ ®t=n TO «, ^TOi 
^*r®x»i * ntTO? *ftro^3 *rcfi 
^wTO vf ^oti® i tot* 

4C®^tE3 ®TOH TO f«l5tfl ®«E*! ^fV^C®'« 
>TC^t^ « TOT <& TOTOfc 

Wil® TOU TO I 



'srttfa? ^lata-faroaa s-sta ^«rl 


fat 9ia toi« ainatat fa<caa cro 
srami'fa snfaa^ «w 
citca^rtna aifon^ fascia fcna carta 
cereal toi i fa« TOtfa*TOa* 4 $ ifi 
srat9a*ft * ficatacia toi ^*i it!l fafta 
fa! sn 91 aria-ift* to *1 w 
facsaTO 9TO to C9«at« «rnsa fai 911 
fai «rtarc!a fro winata-faaima 
folfo 9 l$C! I *l*^< fcaaitfa* 99 ifTO 
asfafc icmta 9 t*jc 9 «n?fa! *t« 
fafa !91 TO ItC! I 9t|cTOTO ; cnf- 
c^ifafcfa «r?f* fcaaitfa* aaiitfc <w 9 fai 
«c*ra «t»rt!f%^F n«rt< »it^1»!t^r ai 9jfei$ 

faCTOia !t 9 dfal TOC! i *a to ^latfi 
faf&a TO 3 * 91 : fawt 9 -fa 6 a 

! fa'f "l TO fedC! I 
*T*fat9-faaitC9a TO! !tC*ltHl 
cnci mi atTO to ca, «iiat9 *\iw sfc 
faaca ^frifc i «iw., 9 ! 91 

!la1C9! 9t«fJ9 91 TO TOtC9F «(*l«t«f !9l 
TOC! 91 C9 W 9! «HatC99 TO *nf«fc I 
faifais:, 9J% a*TO C9 9jfo ^iat9 TOC! 
* TO §99 ■ «Hat* !91 TOC! I « 1 CW 
!1a1C9a CTO *l| 9! *l9atC9a ifaft 

to fafaca <rfc 9 F w\ s^a9 TOta «n- 
«tcaa 999* <ro «ftfaca c*rai fcawtft* 
^fac* ^natft wwtc^a \i !il toi, 
^ifai «wjii!tc!a mj fac* ci| ^aa 
®tata a»n !ita $!ta *ai i naa«t 
^itTOata cataii ^tca, ail 9*fafe facatad 


4*19 fa^ «rTO ntaai w *a ca. TO* 

TON !91 C!«I*f9t^9 IC*, «1 C9 
9$| 5^9 C!t! =n C!9, W !9 911 

faaafafafef W!tC9! 499 * 49t9 
faaa TOi—«r*fat«fTOt^ im* 9to To, 
ni 91 CTO* ^ C9t9 facia ^cia 
!ti (caaa—cXt^ ai itcia), wf ?c«i nt«ai 
^iiatfta cnrtt! ai to cTO TO I 
«f*ratfMtfa<® itfa^i ai sTOtil 
^ta !t*r, ^TOfti a^, 91 

«ilata!tci C!t9TO9 *ffa$ toc!, c^c«i- 

9f«a1 fafltCa^ C!9 91 «!fltt!l g»1 «I991 cTO 
^ai « ^aaifa! icaaitntca TO! 
^ni^TOa facata*! !ai i fatsrai !ai 
!ca itc! aitatan^: *|faw ncaaitntca I 

CTOaTOI C9C! C9 *|WT! 

to fan '«rtc99, s®i facstai !ca 
icaaitltcaa fawt^ai—ff^tca «iiat9 
TOfal, TOf!TOf 9 9 jtvi TO 
^iiatcaa TO# ft* '"llatcaa ^capt f! 

f!!—iTOfa fa 9 ? fa <9 TO 9 i fccTO 

9 C 9 lf 9 ® 1 c 9 a i!ta«t'« <ar!i !ai to Itc* i 
^ 99 fawfa’tai TO9»ltca 9C9 C9C!| «i*t- 

atft fa<a « «tc! natv !ca 9tC!91 «t!tw 
«tt« ^caja f«f!C« Rinata 9t9fa!«i facTO 
!at« ’tfal icaaiNrc^a !t«f I 

TO !91 9C9 atics !C9 C9, ^It^fa! 
«inaN-f 9 wrc 9 a am ca^l faa !a fa I ^stl 
<af»ii icaantircaa nc9> *ai9« 9^r9i! 
itfiJ TO !ai i «9 !a fa i fat stl 
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ttfe * 

?cs *? «R?ts cstcfc^ sssj 5W i <ss 

?f "»initt?S f^**lf^ S?1 W ‘SC s ?» Si 
^fi»ttS S?1 CS® =11 Si S?t® csts ss 
»is?, ar? «'city’s ’SSb? si>t®t i 

fowffas «I5PfSitS SSifa CS S? S^ 9 
tg*f? fa^S^S, ®tCS? =lt*fT 'S2)®S SCSI St®» 

si si silts* w c^t=i ^cs? sts ^ 
qr^t* Sts I s? TOtt®* Sts? fas 
3H fas stcs, fac*is sc? ^*r«t«f s?st? 
aim *t?fas fccwt? sis sts csit Sfssti 8 ! 
si? stcs i stcs* sfastn *sn?tft? st?f*s 
«(*t?t*£f**f®i $®Ttfa fast?? ^*t? 
ft<&i st? ss-cs’ft sc® stcs. fa* fas 
si fas sts tots ^satfts^ sc? stcs i 
stis? sew ’’antssfascs®, sitfB ^Jtfa®» 
*itnw^ f sscsfc, sjt^cft?, cstr®?ts ® 
sfrtfasts catt?fa® Bfsts ar?r«i n«tc?a fa"®? 
csts csfst? ’stcs i stcs? scs ®s* 
•tirttf *s*r?tc*? stsis, csss—cstai s®itfa? 
*rtt? cscs st? i stcs? sst? 's-s *Ht- 

tj5<8 SC? CSCS® S* SSltf 'S]jpl> StlS 

<nis? ststsi fats* stsiss®: 'ssatftcs 
SIStSB S?1 SS* s? I 

sffst??®: fas sss ssfac® stc®? 
*ts *ifa"sj s*i sts stcs t *w ssfat® 
stww sts ststs s«t?j *t?TOfst® 
sjtsl? ®iti*tf®s S^tcsi s? I *SS S$t?J 

®t*St«fS SCSI CSt?1, fa"SS $®Jtfa» C5?t? 

cfcfis, smi Si ®tstst* stsi, ®tstst? fas 
CS?fa? si St? fcs? 'SS?tS SSI SCSI*- 
^t* ssl? si cntsts i "“is?!) «instcs? 
0ffa? fes? ®S* S«tSI ®t*S1 fa^? 
scsi «rtc*tf®c=s sfs *?tcs cs s* 
hr* nst* stcs* sts cs? scs^tcs, csefa 
*rtc?tfa? cstsi st? **< stc®? stn sts 


f^lt* [2&m,3?TOJl 

its? c?st? c?st? 1£CT> i fas ^ 
ssfa? snjfast *t®1 4^-StS *\ 
snst?^i ®t* ?«s stfft s?st? TO 
mtstfasts csi?fa®» TJltfaS ^Itfa®, 

^Ttsts « S\ sfacgtt3Flf?S 'STtfSt®? fa*M 

SJ?St?.S?1 sc? SttSl fa®t? 

«isfas «ntfa® si Sinjssts c^$t?ifac®? 
Bftss-ssfa? ststcsr stc®? sts iW 
sal sc? stcsi fas sisn «tsfs® Ssfa 
SCSI 5% fasst? sfactcfc? ar« ^ r,J 
art?Sf®fac® C'sl s?l i fasst? sfac^c^? 
^cw ?tst?fas fafast? c#t?fa®. Stscs^, 
SSCS^. STfa^ ® SJtlB srtfac®? fas®r? 
sscs? ss-.csn to i «i?:tsscs 
facss ^s fa®rt?cs? ( stc® Stcs sasits- 
fastl®. st^cstsrtfas «iitfa®, far?r® a , 

sttcsr^fests ® CStf®?tS STfacStfo ^st? 
<?as) st?l si sciJi-csfasits fastss- 
ssfac"? fa^ftfa 5 ® S?1 SC? Stcs I ®t? 
scs stcsi C?st? StC®? Sts ^CTJ «cil 
cst stcs? sfa sin?ts^ ssts'sacs? wc® 
yjn stsi ^? I TOJt*fas ssfac® Stc®? 

Sts ss < 3?^t ^ cnt?1 ^ 

rsfac? St®?1 ^®css CSCS Stc®? Sts 
^c® cncs sss* ssse ?fa 9 
StStSI CS«?1 sc? stcs I 

'SSSt? sst^sscs? CSC® stc®? sts 
fafa® «t«it-i fscscs srsst? S?1 sc? Stcs i 

®t? St?s 4c®jsl§ stress stc®? sts w? 
Stc®? Sts CSCS S®? I ^?rss fas CSCS 4S 
?SCS? CSSC® SCS®-®?? fat SSS SCS« 

"itcs? stc®? stcn? SCST cssi St? I 
s?, csts usss stress stc®? its 
^rt^t ^nfasfs® stcs i stc®? stess 
«ff fa fatSSCS? SC?T fac? n. St® TOltft 
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=11, TOto®1. TO 

TO, *Az**, «ftot®ni TO ^®Jtfa *w® 
11 ®«j nt'esi to i TO*ro w a »nw 
n*rt< cTOw TO*r, nfaTO * «t*f® 

from to *r ®«r *rt*si toi ^ 
w TOc*r Hz*i iH TOTO-totw 4* 
w^f TO TO* t* to TO* i 

TO®* TOTO *® tto* ^»ftr ^rw 

itn, cto-h *i cfcrtfc* *tn, to** =i®i 
l*itfw *r*nrtft *Rtvwr to* *ii*i i 
*m it*r *jfv c*t* «rc« *mj 

TOft <w oj cTO * wi nc*« 

®i TOto «intoTO i Tout®: toi *i 
*** qtfa® *i toi toi *ti to toto! 
to to* ctoc® ntm to nt«n 
to i *rftw ^tn suit* to nit to* fttc® 
jpi TOI ** i ®sto TO*tft TOfSTOCI* 

«fcs^ *i, ntcn* toto TOf® « «iff® 
ton to to* $15 >rto* nti** to* 
1** cto TO*to Mr, ftft® to*, 
Wt* *151, Itftft® CTO $A TO£$ toi — 
*®nft fto ^ ^'him toi Hi, *i *w*tft* 

TOTO TO& >rW*J TO I 

$-*R wt*lt4\ ®fc* *t^« 

« ®£a $TOn ^ffe^tPr TOP® c$tt&* 
TO to to*11 tocto I $tai 1971 

to* aft$*t*t *rf53s ntot* 

fena c*w *t«*i cStcfc* TO*r* =ittoJ to 
TOf«*to TOT to \z* ca* toi® W 
n i to® toi® toto® toitto i 
®t$ *jtn*®tt* *j**t* to*t* TO*f to® 

to*ii $*n 4to=n TOTO TOJf* 
*to®t* to it®, *n, *i cSftft* itn ^i 
=rwi * to> casr% fi®t»r ^fro 

m fHlfcftw ’TtCt'rr c*ron m Hz* i 


«jh=t to 

^twtwn tow, ^ 3?n*rj 

toi qfwn i fV« ^*r?N to- 

TOtm c^£<? *1 TO^^rt=» ^*tfln , l*i i 
«$ W 1*111 Wlft TOTOtW* 
to finn^hr i»n »ft«ft«i^: ’T^'ir? 

TO[^«i ciz* i c¥c«i-flTOi 

c*tfc. TOt«f, ^*i toa ffn chz* h 
^taFt® ^7%? 1*\ « aj c^l 1*11 
to totoi ircRit»rtw ^t*fiito finni 
i c*r^ fi£snw« TO*n>t€t® 

«tff«, ®^CTO, V% ’TMf^tPW «fff® l®Jtf*T 
«rtRi *h *ti, ^i «r*r«T^ 
TOTOtc^ *i^tr»i *:i i 

I960 >ftc*l 1 ? srtHf 
^*TR1 *Z1 f®j1 *i\ ri fqfai TO 
c«rc^ cntTi %r*i-r w\z*\* **i*5 5»tc*r 
*Z1 1 c*t* 2900 

ic5 c«rfc»i^c¥ 

toi in i to c*fa fenrt ^i ntrort 
«f 9 f5t<r-tot^ai ntft« i>to %v? 1*11 
>KTO to ftnwi to c«rni ^li 

c>7, 421 im i»ii fefftt* nta 

i*it» to**t i 

cH* ^l-r c^tHtro TOit«r Pito 

11 ! 

^twtwi ¥«i *rJlTrt 

*H i "rt’frti®: *jfr-nto fsi^wi to^ 
i® *ri)®i *i\ to He* i to a®« nit'rtw 

TOt¥^ enC^F CTO C=lf®*t&¥ 

«fsrft*r« CTO ftps® TOU TO I 

TOtin®: ^1^*1 ci *& *rt«H TO, ®1 
to*i «rt« wi arn toi 
Hz* i TOtt* 1*Z* Stflfs arj*f ®tn ®fl 
TOCi— l *. t%, ®ft * (Gr, A,B, 
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AB, 0)1 ifa cssi its ci. «tt« itvi 
#n 4 , ©is stH Tffaiti 4 <S.eSi w 
©ft©, 4 is ci c©ti stu ©sitst st© 
stci i ©©it* ©ttsc© ©sitst sit* 
fafa©s©n its =n i fas ifa c?st sti 
cs, st©s©t*i ufa© it*© ar^s 4 n, 
©ti ctf ufac© ©utsf© 

C?«H CSC^B SttI I «tf ©t© Clfalfa© 
«nrM fatsti w Sifati ©©1 ©ci©, 
fa* ^foiti© fas cst© sitoti c©si 
©©* ctfi fas ©sits*t sit® 5 ©!?!! 

CICI fS$© fa<CH C©C® IV S^tfl 
©©I SHT I S®ttII ic® 5 ! df S fa ®1 

®v 

*1 st©i ©tciti 4 ©*rn ic© 5 ! ^cn? st© 
©fas sttf ; ©<fa st©ti © s*ttn icvi 
■ srs sfs si. ©ti fs©ti icvi dr n 

*v 

cs c©ti® st© ntcs 1 fas sfa sitcn 
ics© arn 4 si 4i* st©ti it© 5 ? <arn 
4 stsi ©© fas si. ©ti fs©ti its© 
df^r 4 stit 1 fas 4 cto« i© 5 nffati 
©lt©S fcfaltl© ©CS©1 ClfaltB* fastttf 
©©!*(< I CSSI—C©tl* S"Sf© sfa C©tl« 
f-l®C© fiCSCSI ICS ©ti) ©til 4H ifa 

fsslBi icvi <ar rni sts csl s"Sf®i 
* 

©ttlttf It© 5 ! df^CS fas II stt©, ©CI $tCSI 
<?fa St?t Stfa© ©CI CS«I1 It! I fas 
ifa f-t©}Si scvid^csi sts $tm c©ti« 
4 ©sen it© 5 ! drjm fas stc©, ©tscs fas 

Ml CI #tcs©^— 4*S1 fafa® ©Cl IS1 

It! Si I ©CI S^fa© fc©I itstifa© s*f©c® 
icvi sis, feststi fafa © ivsstiti icst 
©ti fcifsfcr fafa ©11 faci scnsi 5 scs, 
iti ©cs SIt©1 1© 5 n?i©tc©© Sfalfa© ©sti 
fsstti dfSl ©11 ssi sti 1 

nsi 1© fafai hri fasts ©sitit 


SltV©1CSl C©C© S©I^< Sts SIS ©CI 

©ttn ststis©: ©sitft n sti ©f® 

©SltS ©II StltS—©ti CStltt© 4S! 

fcri ftf tesi sts cssi sti 1 tors ftftcsi 

©©f® S?t©tl ©CS CStltt© S©tCSl 41^ 
©Jt^its faitci sfisti ©ti ©fs$t©tcitcsfe 
©test! csts ncs ©tsr?i cs sis ©tisti 
^©I fa^ts CSCS ICICI. CS SIS ©fist! 
«tf©«r©i it jfcics© cist sti 1 «tf«a© 
©^ssfsc© its faci fafa© ©n n © SCI 
facsi©tci Sl\©1 ©II SCI Stc© I stsi 
sicii fc©s fasten its cstitc© cscs 

St©C© Stci, fas ©Slt!-fa©tts 4CSI 
sen s^tcssi S©!^< SCSI seminal fluid I 
StltlS©: CS^I ^C©SStI SII 4 ^ seminal 
fluid-4! ©II SI I ^©Ifa Cs’ts ©SitC! PW 
C©tS irf© 5 ! ©S^tCS seminal fluid C*ICS 
StCI I fa© Clfa ©SltS ©t^?t© StStlS Clfa 
fasten sn© 4^ fasten ©as st© stci t 
©tt SC©S©t©I ufapl ©I^tts faStesa 
fa? st© 11 esesfc ©ti ©sits SIC© fafa© 
S©n Its II I ©CI CS I©s C©tl fa? II 
st«H cscs fa:sc©cs ©tt© ©Utsfc tlill 
ics 1 ©©11 cm i©» sit?ti cists 
c©ifa ^©1 ftftcsi sfttfi c©c©« Ifa- 
itst©i cits cifaifa© fa©^fa ©cs©r ©5 

©sitft ©listen c©car icm ©©is 
© isfafa 1 ststis©: ©f©fa©©tci si?i 
©sits ©listen c?ci (cm—citfci st^t 
tf 5 n ^©Jtfa) ©ti© s«nr it®i ststir 
CI©I1 sti Stt©l 1965 stes ©© ltd 
4©|3 Stltll III ntsi Its© St©*t stsi 
sc^fas I tf felt! SI St ©^1 Stfstl It! I 
SfsS 1© itSfftl stci itot© S?© IMS 
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vftntv **$ Ttn *rti w wta +$ 

5C«5 fe*f5 fa$5 ¥C5$ *f»rt ’itffr 5tW¥ 

cjfttN ¥«:« *¥5551 *rt5t5*r®: ^c* 
5t«n 5t*5 to *rt<$fa 50*5 vri to 
cw«n 551 fai «rt v*^ti TOfawt^fai 
fkzim cstm fe*ta fa$5 TO5 

an 1 #tai «rw *c¥ *rfro c»fa$ff5&ta 
5in *t5tC5T «rw ^twt^n^cw wr-Mr 
ft<fa5 fiwi 5fa $fB n cto «rta 

*1Wt5 ®5*-^T *35*1 55, ®C5^ ®tC¥5 

*foi 5*1 fn arroi 3^1 

ftm, 5fa vmtrnj *15 *t#te¥ ^ to 

« ¥51 5C5 5tC¥* t*Wl ** 551 

•TO 5t5J 1 ¥itfrotf35t5 4¥|B ®t¥tfa5 

to wfa® *tt#tc¥ *t®5t5 »$5 to 55 

¥51 ’tt^llB «c«1 TO *5<, 5Pf5t5- 

fawtffai fanw ¥ra <bi cto *roi 
area 5^* ¥5c$ **p*i 5=1 1 

*55 «H TO1 C5, *16 5C$5¥lfa3$t5 
5W15I Htfkv *5t5F 551 fa®tC5 5C5 
5tt¥ ? *¥$ c¥t"*tt^5 fro* *¥|B 5 c$5 
fe*ft5f5 **?fa *5 *5< *¥$ ¥tC¥ <51 
<mr«* cT«n 3^5 5TO 1 frot^si 

*1 *5^5 55tlt5 TOC55 *¥ 

^*itC5 I $tC55 TO, ftfaf *¥$ 

50W %*ft?t5 *lfal fW 1OT ^rfafFWl 

51 impurity fafaf 55155 5C51 *$ 

*f5H*1 5<, *t*15t5 *55 51 *t#f 5J5*t5 

*55t5 TO *ltTO ftZI I fcfa* 5* ftam 

*n *ift wst* *rfi3ti fa<5 wit 515 

*ft¥ ¥\K ^faWTCti *ff53t1 C5t¥^ 551 5t5, 
$ 5t *faf fol | 

f5f«5 55J55 ?f*15*fi Njtff■ *tf*5tfa 
555t5 5C9 55f?5 Wftn C5C¥* Wftfr 
^^55 *f*fa 515 ¥ftTO I ¥tt* 


*1 f55£5 0f¥ %vf« 5T515I 5^Prf*ff 
I55t5f1¥ f5FtC55 CTO 5^5tC5 Wltfifa* 
5tTOtC55 5tft5T CWI 55 1 *ftf1 

ftRnr «t5ti ^i5C5f cto 
f¥ 55C55 nf55^5 55 , ¥\ ftd 5C5f«n TO 
55 «t5t* 5C¥ «55C5tnr *¥lB 51 

5t5C¥tC5fl C5kl 55Cf I «W*1 5n1^f%. 
C?t5, 5t5f5¥ ^C55 51 ftffinr TO 551- 
ftfns fa 5«5? 5f55^5 55, ^1 fatt 
5C5551 5515 I ^«5t5^¥tC5 f5*¥ 5^sf»lfa 
CTO ap 5^faf*f $5it5 ¥51 5^5tC5 »T55 
TOC5 I 

5f5l 55C55 5f*l¥ « ¥tlf5TOl 

WtPlltfa 595t? 5fC5 ( «5t5S5J C5«fa 
5tC^ C*151 55 ) *t*5Ft*l ^55itf5¥ *flf«C« 
¥WW * ¥tfa *1^¥1 ¥51 551 ¥tft 

«TCn¥t¥^ «¥5*Jt<, ¥t55 f5f«5 55C55 ¥tf»!5 
<B*ft5t¥ faf%5l «t5t^1 «Ttffa¥ ¥t5C5 
5*1C5 5^C5 >T5C55 TO ¥tf55 

55 I ^5«tf5¥ *1a^Vt5 ’lt^tC5T 
¥tfal fe^tTfa ^<5 ¥15 * 5Sf5*ffa5^5 
*f€Wl ¥C5 5ftfa5tfa 5TO ntll 5t5l 
4^ ^CTO C5 5t»lt5f5¥ Wf 5J55t5 ¥51 
5C5 5tC¥, <3tC<8 5tC¥ «f5Ttfa¥ HJtfa®, 
*Tfaf5f ¥Ttfa®, 5fac®fC3Ftf5¥ *fa®, ait*- 
f¥&f5¥¥Tltfa®, 5faf&¥ ¥Jtfa®. *t*fa^5t5 
¥lltfa®, 5t*Cni, C3Ftf55 *5t®t5 « *IltCT1- 
f55t5 *¥fB 1 *5 nvnrf to ¥tfa5 fa 

55C15 *lf55^5 55» ®1 *¥J ¥C5 ®|5 fe5t¥t5 
« ^nt5fC55 nf55^5 *T5C¥ Wt5l 5t51 
5r|^p¥ *f5fW8 «I5« *lf«5^5 C5t¥5f5 

TO ¥ltC*t5 *Tt5t5T ^55 

5tj}«fTO C¥t5f« C¥t5t« *55*1 ¥51 5C5 
5 tC¥ I 

fa^fasi ®rtcn *¥frl 5fac* 5t5t ¥51 



176 


WfJR 'S 


{ 25* 4*. 3f *<*T1 


lie*, 1940 *tt* 4* 3*t4 ***fa «ft<t451 
*r«f* to froft* 44< *5 $tr* *rt5 

'si fafoar c*«si 45 f4i ft* fcswtft* 
from*! cw<n c**—*fa* c*«n 4tstf c* 

*tfro, ^si fcsft m** 1950 *tr*5 *5, *$ 
*51 TOC* C4 **C4, ^1 1943 *tt*5 
*rtc»r fcsft$ 44 ft «rfa 4f*t*5 *t*t* fcsft 
4C4C* 1958 *tt*5 *?fi *4« 

ft5*|fet? ^ i 

*t«F*t* *4t* ! *5i*i5 w z% 54 c*car 
?t« * *tt$5 *$£45 *t5t4T C4«5l 4C5 
4tt* I ftft5 4fTO4 JtoM *$4 ftft5 I 

*ft *C*r4*t*4 5jft«4 ttTSI «ftt*t*fTO5 
*t4tt5T «tt* »T=?t , e 5 *51 W 45 I *^2|ft 
^SttSfT 4*f5 *C45 4t4*t5 f*4^ 5jft«5 
cto ttrsfl *t*ft ft* *f*t*? «r*t4 
«T5*44 I «T5« ft^Stft^StCS TOt* *45t5 

*tc* ftss fro 4*4* ncssits 

«ri4t*4 5t5C4 i 

*ftft5Jf5 $4ft5 To ^&4t5 51 1*1- 
fWtlS ft4S5 4tTO* *f555 ft<(V3tl5 
ft<5 *51 5^4tt4 *$5 415C4I *t4t5*l 

4*Jt*tt'95 CTO 55* ft<f4t*5 TO TOtfi>5 
TOftns *5*1*1 *51 4C4 *tc* i f*i 
^&4t4 f*4« 4tTO5 CTO C5*tt4 5lt**- 
*tt5 4fa CTO CTO, C* CTO C4C45 f*4t4 
(Femur) *tC^5 4*r1 *5*1*1 *15 55* 

f**T5J* *51 TO *tt* I *tfft>1 *»t¥ 
*f554 51 ftf55 5lf*5 *4tV*5C*4 TO 
4ftt*5 TOtfa 45f-5fa5 *t4tt*7 4ft 

TO *\f55*5Tt5 C5t*1 C*t4 *f55 *C* 
$*41 *51 TO *tt* I 

«t4* C*4 *55t5 *tt* fell CW*«fTO 
**5t^ ft<5, *tf*4tft ^ITtft 555t5 TO 


C* *4* *ljftft* 5J5*1 <*5*l *51 TO *tC*, 

c* *to fe?t^5*i c*5 1 4 * *«arcft»n $t5 

*t5*1c* ^TTPfft* ftt4 ?[55J1 TO *TO4 
4'4t* 4|*lJl §fT5F* ft 15 *jf*C4 C5C5- 
ftt*4 I *t5*5 C*| C** C*t*t4 *ftn 
C*C*4 I **5t5 *151 ^5t5 «ft5 ft5 ^t* 
5tt* 5^5tR* *pl* *t*f^ 4* J *t$ *t5 I 
ft* C*\% *ftc55 *f54t*l *4 ft* C4, 

^StC* 5t*t5ft* **ftd f4t*4l *51 **5 
ft* *1 I C*5 *^* *ftt* C*Sfft5 TO 
ftC5 ft<l 5ftl5 fifff* *ft*t5 *tfe- 
^1T55 *t?tC4I f5CS55 TO *f** *ftt5 
*tC*ftl*5 **t* *t5 I *C5 ftft* *t5l‘l 
*f** ?lJt*l5*1 5C* ^ 1^5ft*tC* *C*S 
TO H5* ft^4 ^Jtf |C!*C45 *t^lC5F 
^t5 ^tCl «ltPfftc*5 **t* *t5 * ^tC* ' 
CtfStS *C5 I 

*15* 5?5 *rH* 4* 5jft «444 «<*|8 
*tfc*fa*tf** ^C*4 **t* C*C5C^ SC* 

4t5*1 *C5. 4t5 *i4 ©t5^^C*5 ll^sftrttfl I 
ftl C'SSffts *ftC45 *fttt5T *fl*1 *C5 
C**1 C** C4, 4t*t5 tft^l «Tthft^tf** 
^C*5 TO« 5?1»1 *t^ft* *tt*5; 

*458 5lt*t5^ ^55*tf** 5t*t I 

*1 ft* 5^C5 ^5«tft* **ftC'S «(*5t4 
ft<5-ft*t5 ^*fl ^C5C^ I *t^ft* 

ft«tC45 «nc5t* ap4*: *t<* TO feki I 
TO 4*4* *C54*1 S*C^ 45* 5* 1*1 
^4t(Sl ?5t5 *|MtI ft* I 4C4 
45—C*ft* C514 45 ^t5 «ft 4C4 45, C*ft4 
41 f*C5« *t*^C3I4 ftftd ft«lt^l4l 
TOSIfttCS 5C*^ ^tC45 43|*tft « *t«f- 
*4»t4 ftt5 *?1*1 *C5 «l*5t5 l 1:* ftf»Bs| 
5ftC5 fTO5 *t5C54 I 



m 


'Q 


nit — 1972 


mft ** ? ^otv 




,5 ^T®t w^i 

^ ^wrcc* fw m, l*m, -^vsi * ftfawn ^ ^ c * 
fW ScirCW ^JTfatVfftw ?Ff3R C"*R ffiffC? <Tff«fw?-J 1 

c-wapimfe* *rtfr«Fr* «wf^i ^ lift fcwft* <ra *fftf,i 

*\m$\ 1973 *ft^f^t?t-12 atcu Wf wt^pur fs C * 

■^‘sf^foj j 




^ <JR\ MOTS 'SWH 

49? $tr?9 «to3 391 939t3 3tc9 «fTO^ 3tfro 9t*l TO, 

‘w* 9s<it&l 3T99I to* 333 fa#! ^®T *rc< ^T^J^tsr 3fa i to 391 9t3, 

43 j^9l C3t*1 ftt9 f’Bts <$3t3 'SSR 331 C*t3—53 fTOtSTO I <& C3t*t3 J>^1 
f*&K 9fa fctw ftC3 9l«9l 9t3, TO C991 9tC9 C39tS3 9^li>9 *33 
43 froit Jfjfa TO CTO I ^ C3t*t9 J>^3t3 9^-3f99-t # l iff 1 ? *1 **3l TO 1 ® *9 
'6«?^ 3C9 C*t3 C3*3—4^ <£}9t ^5lW$ TO 3tTO& *ftC9 I 49 &59 9 r .3l—CTO19 
J^at^l 939 *fMfo ^39 f$3 W TO ^39 ^faffa C9 ^t=»fel *t^ft3. fctW ftt3 
3t«3t3 TO fct#1 «Tt3 ^3 «*l 3C9 CTO I 4^ 3t9£ c tt 33 f3C3T<3HtC99 9# 

ftc? fro 43 f 3 pc s 3 t'srrt^r to cto i 49 t 9 to 391 9 t 3 , Jp C 3 t 3 t 9 j^rtfri 

fftMtTO 43fa ^ C3C3 <339 3t?lt9 9tl>9t9l MfTO C991 C33, 3^l&3 «39 
33 f3C3T<5tjt3 I 49t9 ^ ^ifa’ttTO 99J 49? 9lT?3t9tTO'$ 9ft fctC? fTO *33 
39! 9t3, TO C?31 9tC9—4TOC3! 9Wll>9 ^33 3? f^C*lt«aHt**^ RTCf I 4C9FK9* 
TOT9 TO «W TOC® 3tC9—493 fa TO §tC?3 &t3 33 33 ft ? 4$ «WR 
5Rt9 SC31—ilCTOfS 5K?9 &t3 3CTO, TO 9^ 49? 3#3t3t3 ^«3 ftt3^ l>t3 
31TO 9C3 *ttflrf> 3t9T R9TO 3C3 CTO I 3twt C9T31 3t^, ^3fa C3t3 
9$ 3ff®IC3 ftc3 C3 I>t9 3fl$, C3I>f^ TOl 3^3 l '®33* I fa^S fyffTOTO 3li»3l3t3 
TO ^33t^33TO9 C3 TO1 33, ^1 3£3l 99J9 ‘<®9’ I 9^9 ^3C3^ 

31331 ^3 RC*f 3C33 339 ^^3 3f®[ I ^ft^3 ^3, ^3 «W3 31 6tW3 ^W3— 
4$ 3 5 3t«ftl ^ 3st3C3 3^3* 39—ft^®I^tC3 331 ^ft^l3 «3, 

^3 43* ttC?3 «3 I «433 «4^ f®3^ «3 f% ^tC3 ^ll33t*1 331 3t3, ^61 < 5lt^t53l 
331 C9C^5 *ftC3 I 

«t3plt 991 919 s , *rf3?t9 ^»3 <lf93TO3 ^31 I C»lt3t3 ^3t3 «3 

^1331 ^tft 9 1tat3 3t?tC3T ft^3 33^5 »Ttf3 •, ^ftftC3 C^I ^Tt3 C3t3 ^tf^3lKt3 
5t3lC3l 3^9 33 I ^3ft ^f33t3 ^3 3t^tC^ TOl ^3^ ^339R 

3?^ 3C3 I ft^&3 ^t3 93l3^-TO 3C3C^3—«4^ 3^ 

’fa ,B *f3C* 3C33 9191 TO I 4^ 33 3^3 ^1&9 TO9 9S33C39 39tS*1tf®3 

49^ '6^9 ^93 3C^f3 3T«tS*ttfe^3 ; R*^3 mx 43’ m 2 TO3 33f 3ff 39^3 

r 93C9 9tC3. TO ^tC99 9C9T 3t3*3r33 «lt3^ 93 F = G~^-TO, C99tC3 G 
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[ 25-f 3* Tv«J1 


tou jps* i topt, to*#* to* ftwiroi *r$toT* TOtC*J 

<$*£*** TO TO DITTO*, G=6‘67X10* 8 ft. fw. tf*. l 
«u^f5» to **i to, d*&i *ttr$ *[to i ^ 

^*TO <H*t TOT U|V sit*^*!-**! fapii ^ i sf? 

** Me W «Ttt*tt*!3 *1 ** m, TO TO3 TO^I-TOI* *tfaTO TO 


F=G 


M m 

R* 



c**tc* R TOl rTO C«rre wfcTOi* wm* y*% <*TO *fft*ta *Tt*t«fi 
<«** sft <5rfc*twitfo dl^l faff? TO, TO <$ TOft-TOW TO «rtt*t*lfe 
TOtc* ait#* fro* i# stt* i TOt* *** *tc*r*ili>* w *?# to i 
W TOll *^3 c**t TO*TO* TO I TO^rft* *C*TC «feTO *^3 

c* ***» *?# **, «t:v s^1 ** w i «£# **ro g ffcs *iffo 

**1 ** 4* g-vii* TO 4**# *ra*i cwtro* *tTO*i «iTOtt* f^TOf sni 

TO I *f? CTO *** DfTTO* CTORTOI ** T 4Vs *TO*t hrii *s 1, to 


g ; 


4ir 2 l 


«i& *4t**:1* *rf*tW g'43 *t* ft*fa *31 *9 I 


<S& *t*ifTO> *fftTO 


TO g-tfflT TO TOSl TO 980 c*. fa./c*. 2 I 

CTO$ $ «ltlTO* g-^fe^of Wl fapsi *TO, ^ m TO* $ 
•ItCTOT* ^*3 TO^urfi* ** 

F«mg.(2) 


*^***1 (1) *m°s (2) cto c»ro m— 


G Me m 
R 2 


= mg *1 Me = 


i R2 _ 

G 


«W ^r«% R»4000 *t^*l=6‘4Xl0 8 C*. fa., W g = 980 

<? i. fa./c*. 2 ow G=6‘66 x 10‘ 8 ft. fir. ^*. aw* 

'snsus, *[faTO ** Me-61 x 10 27 stTt* *1 61 x 10 21 fa I 
tut m ^TO i ^ <5* <lfsTO 

^*1 W 51* I TO1 «i|^1 *3*1 c?t*rc^s *r*tc*l ^^3 *3*1 

ft<* W TO »S I TO ’S'tf* ft<fs *ss^ m® SCSC^ ^5T3 I cv&f 

4*# at*. cro$ ’stc^s TO*fW c*: 5 ? 

«* ft<s *s*i to i *** ?fast ^®t**t3 to ^ nfe*i m, 

'S** *fftTO ^3* **l (Centripetal force) fapfl to 
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, 1972 ] mi *fc9f Wl' 

vfapi TO $ TO19 far* fm\ TO '3<TOfa9 3®r (Centrifugal 

force) I »A ^<53 3£»T3 TO 3TO l 

433 *# ^3 93 Me 43t ^RCt C3 ?TOt9 TO ^3* 

TO cto ^ftTO 39*!fc3fa* cm 93 V, to i sifrofa* 91 

MeV 2 

stTOfa'* im TO 9t3— 1 ^-, C33tc3 Ds ^ cto ^ i 

TO if? <s* 93 Ms, TO fa^TO* 99fa$-^l «ii*TO m to, ^ 

« TO’TO? TO^*I 3CT3 3t3 9C9 G-—^-, C33tC3 G 9t®l1sTOlfa 
W I 

433 <TO^ ^ixsr TO fare id sre ^]z^ sfl n t>T3 

Itfol Cato'S C3t$ TOC9 31, WR 331 C3r® «TO $3f9&5* ^ TOT9 TO 
3TO: M\* 

G MsMe MeV 2 
Ds 2 ~ Ds 

. ™ DsV 

.. ^zii <33 Ms= -q- 

4?? *f$ c^ *ffail9 339 Ds = 15 x 10 13 c?. fa, fsiTO imwfwr 
?R!to fafa* C3?t V-30fa. fa.M=3xio 6 c3. fa/ci. w 39fa^9 jh? 
G=6*67 x i(H fa. %. 41. 4 **, 

^31? ^9 <»9 Ms=2 x 10 33 tfrft=2 X10 27 fei I 
^ cssi Rr ®t? c^ftw 9tTO tw wtft i 
4TO toi ire §tt«9 itoi* *nifcre i iSto?* <3? *ifi«n*ri to&i 
fa$ 31 ^faffa ^3 cto C9*r i 4 sr fa, to* w*rp 4:9* 

^faitiTO stwfcl frc?* <39 fa«ft99 to 39w to i to* 4* re, 

^ttf I C9 1* 91 C3^ t 'Sfl *ff»irc*ni 

I CVXJ ^t3tC"V ®TCWf (^3 &*WS C 5 -^ ^ 5 ^ , i 
f3<3 C^tun-^T^I »T^T TO I *5$ til^x 

§t^ TOfat «lt»llpw flp*T W TO 'ed, w wz* C»t^ 

^1 ?? i cwtTO 3Tt*Jt^*P®: IHlTOnr TO vtC^F—'OTl C^dt*l (Spring tide) 
i 331 c^1$t*i (Neap tide) I «r*rT3^1 ^1 ^RTO CT CWtflfa 9^, «Tt3F wl 
W Wlfet»I 43°S 31 C3 CWt3t9 93, ^tC^ 9*T1 93 331 

:,1 ^t®11 «31 C9tfetC»T 3ar W *|Wt ^9 5T3TO3t3 ^^13 TO i ^<13 
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Wft * fiwtH [ 25«t , 3f >KU| 

w fot? c*ita*ifa staptfe ^tsFttq fapm to i wi 

t^t sc*rt cTOt* <fw 5t« c*t«ton ^tr w[ i ^t* 33\ c*tftt*t ^ « 
*Rwfw^ aw * ft? TOWvtflr ra<tfa top ®reetw m^3 
***k w ^tot 5faj cortvtv 4?° c*ifa c*tTO qfcttf* "tfes 
TOf *»I fofll TO I *rtCW TO <?W C’tCf, ^1 C^tf tC*T CSFlStOra fop® 1 m 
CStStWI ^®t? 042 I i$<R ftw* cwfat* ^ 1 »t*fa *f^C^ ?f? 
Em C9fat* ?tfat* *[(to ?f? Es fro fatffa *rfa, to— 

Em + Es 100 
Em - Es ~ 42 


*1 


Em _ 71 
Es “ 29 



ftC?* 'sffattf* *[fMfa fotf*TOT* SJJfa 3*§ C3 m 

**, c*s?f%^ <£$ antt 3*§ $fa cro fagf i 3m ufafkv 

33 l 3ft fttra '»? 33 Mm OFK ft? CTO ^ffaffa p? 33 Dm or? 

*jt*tt <33 R. to *iT*foj to— 

GMm.l GMm.l 
(Dm—R) 2 D 2 m 

= 2GMmR 
D’m 

^(Vt®tn 3ft <3* 33 Ms lilt's ^ CTO 33 Ds, TO 

33\ ?tC?, 3Q&9 <TOfafa «t«TO ^*ff*TO* <Sf]t*l 3% *rf5fft* 

C*®f%$ «4* dtJtsf 3m CTO — ^y sR "fa 3m 'TOfts 313 I 

D 3 s 


^*t< ft? *fa ^rt* c«rtst?r *ri>fafa «i*(TO to— 

2 GMmR . 2 GMsR _Mm/ Ds \3 
~~D*m-D¥“- MsVd^). (4) 

±33 »tftW (3) ±3°s (4) CTO <TO*1 *ttt — 


Mm/ Ds \» _ 71 
Ms\Dm /' 29 


C3Z31 ^ CTO ftwfl \33 Ds = 150000000 fa. ft. rtfl 

ftC??l Dm=380000 fa. ft. -§L =400 («ffir) i 

Dm 




„ Mm 
N Ms * 


(400) 3 -|i- 




ft* 1972 ] *tt*ff»tetl 181 

* vi Ms - 2 x io 33 atrtf 

W$4f Sfre? Mm=7'6x 10 25 atit* 1\ 7*6 XlO 19 fa 
$tt¥f ^TO?1 *tt5 ^1% <ilW l ®t’t; W«fK Wt*!ti>l 

*rc«ni ftfatai sifacs wtftre* w **i *iTre i to *iffawtre 

fwre ctot Stre* w* toiI fta to* 0 0123 to i 

ftfiwtWM CTO* 


* «tfKftl 1 fiwtf, fiTO tf f TOW, *frTOl -6 


nt<i?f*t^t* *rfiw 

cw*rc *tt***ft wi c^mr* fn 3tn? 4® to c?«m toi i 
1 « 2^ «TC*WW «tfwfew 20 =qww wire 4*1 3 « 4*k «rrea atfofow 30 =m; 
c-rcwtwp sli> «twt* (*), (*)« (5t)-^ 10 spra to wire i few* 

c?ft* wre re tfc * 3 faftfr i aft *rare* tot 80 *i wtcsi c^% cTOi 
crot* *tt*?ffai t5 *pw to i 60 *i 70 dm *rt?ifPiwi 
c*\ 40 *1 50 *ft?tfftwl wpft, 20 *] 30 dm •tftffiwl m 4*x 20-4* 
wf cto wi fiwrwtw* i 

1. GFtreifwrei* tot «rtre ? 

(v) cTOl 
( f ) toi 
(*t ) witwjcwfwwtw 
(*) faf*T*=l 

2. ft* *®1— 

«tfaF*t* C*tf-fa»t«W y*\ CWtCWI $WTO «tfefr 1%1 C*tf 

(*) captretwrtw TOTl wttf* ^ 

(*) captretwtw TOil fw«*i s* 

(M) C3Ptcwtr*t^ TOfl *pA «ttc* 

(w) caFtretretw toji 
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wfa * ftwfa [ 25*t *i, 3* mrl 

3. Stas* fa), (i)*(i)-«*in ®t=r fwre* 


fa) c*r*tPra 
(1) ^f*R 
(i) «mrrf*ra 


1 


r 


fafctfsra 

-{ 

[ 

4. %\rfto ^ ^ fa* falfr C*lt$to sit* Ctf'SKl 

«tri i cto, *tt*Mi> cro v c^tiSto r 

fa) «jJtfart 


(1) f^1 

fa) 


Wti&c^iif^Rpr 

(Platyhelminthes) 
C«ttC^twt?Tl (Protozoa) 
*tfa**1 (Porifera) 


( 33 J 185 sTn *[il C? 1 ) 


STOt^R fMW * 


* ITSI fifcl3RIt* fafa*, *Pn f r81-9 


?ppt»l 31 sffall Sft^fa ^ *(fa$ «ltct I 

wiltfo <SfatS *pfa»l ^T'sf—£wr •tt'631 fwfs?^ I stfSTCl 

ijfa «^?P\^5 «rtfa?S, 31 qtlifa 3)5 W TO C33 **1 TOtl I 

•stifrtfastfo* srfai faifor f•frfia to* *rfa^3 

^ci i TO to c*i sfa* ^ «tt% * $far TON *iffsc* 31 f*r*it*«* 
i 4«f»w fe*n *fir ** to i TOtc* 

cTO c^ptsr *to 3tfi> to *ft*t;*t cto r c*TO *t*fa**twl 

»r »w—w fa, c*tfc c*tfc to *tciTO <*& *t$*i «rtlt * &ffew 

CT5 TO*1 CTO l <*«M ^W-to *TO *f*m *i 5<tc*f *tf*fra i 

w to* tt*it« crort touw to*i *ft»i 3i «Ft3in 

^f5i i hwifa**i fa* *ton 4*i? ^rw* *c< *itfr toto to «ttc*3 i *tcw 
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1972 ] *ft*l 

m, sflnw ft* car^rr® **i ot—( l) c*t* «ttft 

*1 fefalf* ^19|*I c**fct, (2) *1 *t* *1**1 

*fa*i, (3) fa*^ *1 c?5to»t* f'ts * i 

«m wtfi* *f*rc*i «rtbift$Tfa* «rtit « fcfttw* c?to ft^ 
wr, c*ft c*t* c*caj *i*^< fe*it* **i to *r?re i *!:** to 
*lttt*f*at* *TC*(J faifc *t*ft* *ft®f aitfivw 

sms i * (Trc^^ «tcw*ft w —^pr ft $*tro c*t*^fa *rtv 

*TO I W C5\*1\ ^*£*1 *TCt* *£*, TOf CW <5fW. 

c*tft to 4$ m*te fa*Jt*t* *rW ftqjr m cm *ffiift*fi 

c«tc^ t tfift'si 'StftTfasrr^ to «ttfofasift* 5»t«n to 

*tM®c** *i"T< cws, *it**t% sc?* ^ «ift*t* w»ib* *tc** ftutS tt« 
t^ilfte *tt«*1 c*t« W® **^>* I ^®*ft 4«jfac* *fa®l 5)1 *t*i to **ft* 
teft ^tftt *®Itt 'otwr i *tt*, frsstft* TO**ft* C*C3 <4^*1* ift»c 

ft€t* C«tft* *ftc* te*t°C*t* *tfTO$ *tH* *1 *tft3r TO* *t?t< 
C*^ *t£* I 4** C*H J« *f«fft** 4** ft<(®®t£* *C& CT, *fTO* 

t* T\»t# **c* ^fari 5* *i 1 pfte *itt*ttliftr, s*t*it**, 

c*t*ft «f N i fafarei* *£®r$ *t®iarc* «tt^ « $ftc?* c?st*c*r* *lt«fc* 
Stttsfift TO st* I 

cat^fa *fac*i c*t* «tt^t *i fcftws vnit’if? c?*t*cH* *ifirc^ 
*it«*i *t* to sitfc *1 «i» c*T* «Ts5* to* tot c*ti>* cto* 
<<?$ w\*\ I 50 c*Tfi> to *(tFt *£* ^£* «®t£®1 ^ TO 

^•^f*fl C?C5* ®ti ftf®* ^%^t* ^Z* *lt«*l cm I <n«ft 

^5R «jtc<? c*, ^rBfh w^j*r *tft^i mws 

r^t^f^i c^t^ ** ft i 

TO! C«t^l* ^ftsr *ttTO *t* ^1 I C* fa*!tTO *tft, 

^T«f1 «|TO Pit **t*t* ftWrat ^ft®! *ltefll C^tc® 

toc* «%i -anft^ <rtft ^tnwTO ft’*i iftzv «ft« ^ 

*ffa®ra >mt* c*w ^11 *1**1 ^1^* ic’t ^»i* «te* «f6^5 5tflsj 

W *cq 4«ft* *c*r C*!^ C*f5t*C«l* *fa'» *F5 *ftC* ft I ft* 

^ *tc?tfiftft* 9ir®t*c*® cw c*t^ *ft»r ♦it'eni *t* ft, »Tt*t* 

*zwfo «rtc**ftft* *ttf *ft* cw^i cm i <w frot^T*i «**tt 
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1251 3? TOfl 


9«rt9 9itTO rrj toc 59 i TOi crow 499 TOtcaTO* TO *ito, 
9%, ^ fist^TO mm *ttrrt toc? %ar 9ft9WT 

f**t^5 m i w toi 9jt<ril to fasat^ki tor, »it»tcartiwr 9t* m* 

Rl9l f*R Rltfto farfroa 9C9T ^s 9^ wsofa 5TO1 9t?1 *tc$« ^ C9«fro 

f%TO 9CR TO £?R C*tR 9ft9ffi S5T9 fe*fo RtfTO TO «ifc Rft5 

tffti stfTO? C9t 99*1 ^ft? i Rtfc *rt<®tf*tc«9 9C5J ftTO « RTOt 
*f»l*I CTN1 TO l 

•fflftfl fofe* RtER TO9l TO fiwtTOl 9lR9 tflPR 

TOVtV RtTOt§T5 apTOa^FW $fe*t9 9591 TOC5R I TO-TOfi> fTO9 99£95 
^9 w w*to #t9sr@ to $t«i to 3 ^ 

^ri f?iw toc? 9 i <*& to fa 9*51 ?nrre ^t99 to 

Rfprtfti R^tfroai cronR, to «Fr9t*tt$to «ttTO 

9C&C5 *[fl^c4 ; C^ST^—19 CRtfc 959 ^*19 CTOfeRtfW ^sft «R9 fa? 
R¥*ttft «ttTO «ft<(l® 9^f59 I <49 TO9^f TO C?tf> 559 RtCRTO TO- 
C-fitf^TR TO* C«ftf?tGfTOTO Rt9? 9tRC99 *f9R *ft«9l 

CTO i hfi^i stag, 4tw9 cR9p c^ i fwtftarc 9CR, R*TOrf9R to* 

C9R?t5 9t99^ C9t5 59 9^9t9 9tR9 'G 9tR99$*f 9tTO9 RtfalR9 
9*TO I *9 ft* 3 C?tfc 955 <5jft*tTO 951 9tC?tf*R TO* Rtf 
TOTOfa 9t9C99 9-f99 TO9l CTO, C9«f*T9 9tfT 9^9t9 9tR9tf1t&9 9t$* 
C5ttff TO 1 ^®tfTO*1 TOR, RfatfttflR 'S 99r 9tHtf99 TO* 9*T9'®1 
9919 TOrTO 4?3l %tfe *tf99^R TOftn I 49$ ?£9 9t$C99 Rt?f®“ 

flfll f99t^ ^t¥tC95 9t^C99 RtWR 9^ I TO 5 R* 55C59 ^9C9l f*tW^yl9- 

C^tTO 9tC9 C9 95-9t9^9 1f«9l CTO, 9t5!95 hfa ^fl^J- 

nfTO RtTO «t«R »T9 5 T^5l TO I ^C9 «ftrsrl « 9fH* ^9^C99 95J fTO 
«H^. 9t9£95 hfl^I^fsT ^5t^tC9 9tTO9 fa* lf99f^ TOC? I 

faf«* n^1 TO fTOt^l9l ^T9it^ 9C9C59, *|f5rf^ TO9 9t5C93 
WlRTO 99T ^fl9t9 I 9sr5«l f9C99 <2ftft9^9 9 s f9^I5 9TO TO9l (fi tff 

^ tow^, toh?i RtTOw ^(9^ «rt9 99 ^ ^«tfr-*rwi to c9 9 ^ 1 * 
i9fl5lC^, ^19 Q «J9t*i 9^9C5 I «l9f^f^9 f?* CTO f95R 59R« 

C*R1 919, *ffaft9 «2tt9 95J^9 TOfif® TO1 95J «i|fl9l CTO fTO(9 ^ 
RTOI 5%9 ^®C9i Rtf? SITTO9 Rf99l TOf59 I 

f*R% C*R 



(n^rffats ) 

1 . () *jntjRftro 

2 (^) c^Ftcsjtc^rtsr-^s^m ** 

3. (*p) c*t*if»R— 

(<f) fcrcifiR—'t* 

( ) ^tf^R—feftftsi 

4. ( t —c«m&twtsi 

[ Protozoa fin* «2ftf -t 5 *? Protos * Zoon I Protos-<M 

: finn w Zoon-mi : «rt% I ] 

(«t) fiwi —*rrt(&^wrfir^f^>T 

[ Platyhelminthes fcvife fill* <sft* "rtf Platy « Helminthes C*t¥ I 

Platy-il* «?<: FJt^l nm Helminthes-4* «l<: c*ftf 1 I ] 

( ) ^9—*lf?FF?1 

[ Porifera "ftflfa »iltr3=r “Pw Porus « Ferre C«K¥ I Porus-4* 

: for »W Ferre-«m : <ft*«l ¥*1 I ] 


critf 's ^*ntr$a 

rWcw ftstfc cto *aw ^*ral *cqtstc* 

ftsrcTO to f®ito TO 1 ¥®rl TO i qp to c»r TO^* to fa TO* *eto, 
«i < 4 * 1 

C^lt^tn Iron, t? W ^ftafaTO *«11 Iarn C<t^ 

TOCf I CTOt* TOTO TO* <4$ CT, TO ** *ntofa- 

*tfa* 3Pt?i TOR® <4* toTO 9tTO' I ftTO* f’fatft'S, TO TO «tt« 
TO $tTO TO— C*WtW« «tfaTO Fife C*TtTO ’it'Qfl CTO l fafa* 
*|pt TOtW* *^*faTOl <4^ TOTO TO CTO3— 

Wfftfc TOR ft> TOTO** ftfa* fa^ftT I dlWl M* CTO, 
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[ 25i 35 *mn 


^ ^ mm c^ ch c*\fa tftoral. wt* fetSN 

I K^SJZiZ* wtf C®ft?t3 fafi 4*<2ftsfa fin* <ra£** ^OW* *tt*si 

*1* i cnStotw 'vt*™ ch t**itro* ^*t* to, ** ftHsi <=rtt? i 

^ft'tetpra ft^irte wtfai *?*ri ^ts^hr frsfa 9c^i i 

fcfet«t*&3Wl <il> qt^?T HI* *tftto 9?, W ^^*(1 C¥“t 

« yfi fttS 9tfal Vi I »I*TO: O^lt^tswl 

(Etruscan), ufal f^=?1 «Jt< ^.“fto, fcferar*Nc¥fl WIJ s5t*fc «m 4$ 
*t$* c^rc^f i 

«ttfft rvipn ^r*a *£ Vf wfcw c**r wv\ to i ^1 ^ 
*it$ ton^n cm to i *r^to 

S5tc*ra «rt=n to i <jft, ^faara ^ 

39 * fas^p m\ tot*ra ^9«. c*it9 to®i ch ypn 
OTtc^F?* 9JH? ctiz ^qta^ «fsjt*i C9S i ffttal cq 2500 v 

^'C^fQ c*it?ts mm wfac^i, <*ttotwra 9t«i 

fijfof&S 9£S£f I 

«m «t^to c*tw tofte * «ntft#i?rc??il c^Ws i tfirc'fe 
afc ^tww* ^9tt?ra 3^1 m $t«?t* *%% to -w v\ »»«w. 
fylfot** (Hittites) ^Tfa*rftt **1 to I 4«f»I tolfctlfc ^f99 C*C* 
totto 9rei i to totre 'Q ^«r *it$9 ^?sii 'Q 5>3tW9 TO*itt*f 
*t*9 C*ift9* ft*?T«fa ftW*rl, ^T* *lto 9to CW *1 I cm V Wt 
«n^t*T I C*& ^twl «Tt«f1 mVZ* ftp ^^to, ^1 *ftofa 
v*\ m ft i «ftft ^itf?*i *tc*r f»rt^i® 

to c*rrstre c«r^ fk*\ f%^i! 

^ mw c®it9t9 'sim* 9if% « *tt^pr t«f^9 nz*f 
<?1t9t f^C*t «(fC9 I mV* 9t^t HV* 

c«ir$ ^t*it«»i ^«i m t cwir^tc^ ^9»n « 

ft fare ^e.-J^'.'S TO*1 C^t9l m I ^ Wt(tW W 95 

^19*1 ^ *t»!l C»Tt5tr^ ^9C®T « «t5FT« (?R9, ^1 CWl 
sf^ c*i9[ v*^*it»i "proni 9twt i ftf^-^ta?ic^ «rt9 9t9 *t^t**f 

to ■r^tN"! ^jvat>r, >rwi?, i 

VZ^ HZ* CHy ^tC9 C* H\H W®1, 

*WH mm ^tsirsl i y&to mzw V**- 
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lit CW to*1 «fa C*Tt5t^ ?fc*to*=l totC* ^*t* W\ *VS\ I 
art? fa<J^ C®Tt*1 l tol <Htf5 9 lft*it c l «fl* 01% I 

|*to baft* W*f to ftft 

felfato c*$t i are* *?vm ctot? to m cto **c$ 

^3* to ft i cvitt «t«r* fe^ri to=i ct, tow tor-to* w *tto to 
*w tot* ^*tt* ctot* ^ftss *r?ttf«ftT <jt? to 

4tJ>* ft$*i Ctol to*1 to I to *TCtoftF to ^ 

to»r fto to ft i to »r^C5c?f *to to ym *to cal totto 

toft* toT ftra ftfos CTFtour wi ft* c*«ft to 

ft*itc* <*\w ^*®r %** c*. ftft ftto to*ftft* tote** 
*ttai bsf it w=iw«tpi *tfto ctototo cto to* itst tot* to *«i 
to atfti* to* i «? *s* *twra *cs 4*ii> *ift ftwt ntra* ** to 
c^to toe* «trc* i c> Fki fto tot* *r* ctotc* ^t'oi to *1 
*tt«*1 C*t*f, «1 *C*1 I CW*T C**fa to Cto C*1 *to* I 

^Iftto cw to sitfttoc* toil *to to, 

w l^to* cs*ft c*ftto« «ta 4*1 ftfta toto to » 

C*ft*tC3* toft C*®ffa §«Tft$ toft Cto &rc | .ill fogKttoT *tc*a 

>ttotc< ftstta to **c* to cto* ***t* $tt* tofr fe*ttffoa 

*or i 

*fte caftrat* tofto tost ttos totw* 5tfl*rt^ ft to 

ora, ^I'Q tin wr f%i «T5jft<(t« c*c* to i c»itto t? ^ ^wt>r «rtw 
^ ?Ft«f ^5to «i s 5ft«(i ^ i to frwtfwto ftiftcs Fit^^t?r to 5R i 
ftw^r 3*i:*r «ftc^^« (to ^ ^totto 

ft<(Jt^ 'fit’H 3Ft< *f^fts to *«to i 

>iw ftinr tofc ^tow c®\t^i « l^t® baft 3C5$, ^tf*t 
<tot«ra CTlrtta ^c'*! 5 ^rc«i^ i ^ 

totwa w to* ctottto ^^1 *t:B* i vh ft 

w ^«t« ^w.?« *t*i to to *tw ? «Fift 5ii, i»tt^tftto toi 

•to ftc*r^ c*ii*i «t* ^^faift^tlt *tc* toi i 


to 



< 21 * 

TOt 1. : w ? 

TO, ^fftTOI-U 

TO 2. : TOMot ct * HOT ^taw *?, «tpr* 

TO fa ? 

TOMTO RW§f, ^faTO1-24 
1. S HPgWJ CHfastfetHl =?tsi^ 4*5rt^fa fa$OT HOT 

5 ? i vtTO toot to fas* to c?ot *-*ttOT mv ctoi* %$ ^ 
«mif*« *ra i oft hh? *toi *toi ctoiot faw («rrthi cto) *rv *«n 
$OT TO—Hi «i& <$!%¥* H^H C«?OT *tOT HOT I *fll «WTO fa?* 

TO C?S CTO 4*«fTO HH fr.TO TO MV H|iHtW suffer «TCMOT *?lt 
TO *Mtfo* H*TO *C* CTOM I 4l®tW «ltOT HJtCV *Mtfc H^S TO *fc* I 
TO<TO fas^ll* Hfal CTO MV CTO* TO *1 CMC*§ TO TO «IW faTO 3 
TO *nrt< HH> TO CTO *«ttfc *\yzm ^TO MC<5 Mft*, TO* WtHfOl 3*1 I 
TO JlNtVRK TOttHr SPJCT* VWfl CTO f%T«^P <g>OT 4CH 3*1 TO? 

**i s* i fcM* «rtOTi mto fife* to fcstfas to to* i 

fos* 2, : MtTOW wtM*t« TO«ot hot frotMOTI c$tfHfH*l, 
faC&lfa»[tM «fiw1, sfaHTtfaTO HtflHtOTfaH, 3PTO, SrlOTfaatH 
«r*fa c*it*1 *ro tohI&hi *t&TO *TO*i cH*TOtft*i «r<ffa hot «rtapH ( i 
CTMl TO I $M3* MfflOTM vfJtifa ^fa .55, TO iflPffl ^ItVHFl 

*W »IHW^ WtWt* TO, MH, *tH HS?1, TOM 5 ® tff^fa TOM^r TO TO I 

Mrm^TO CH« 


* m cifHH-fffinr TO* fa* f*TO *c**, *fa#t*i-9 



fam 

fawta aRcocro 59^ ftc«-*aia tirtm «I5[?« bft ac®ia* 


«»fata»ti< 

a© 2011—23W create *fa*U1 fal- 
t«t»ltn fawta * s^fafatfl fraf-sftfH 
etrfl fasafa f<wtta* 59«a «ifaprta 
wfo fi I ffaiaaw* fciftaa *na 
casPta aa*Tt«« nfaaifll, fast* ■« «fafe- 
fast* «fl «l fa. ?wn 4a^ astnfaa 
«t«* afaa faatfastana fcntsfa fafas! 
fi^U\ «wtn* ftftrfc. fa. *n«fr i ffa*fal 
faifair«cn aatsfa afaa ana stf Jlta 
*H iflfi. ©tat 3 ! 4a*«T5j<f*t afafaa a^tnfa 
»f<n*fat faifaaitaiaa fentsH aroiar*ta 
c«* aaia^s «ifafiifti:*a ^ta® a®tai «rfn* 
*«* I fa»t* firafa ^•t*!C’ s ? 1 *ftntfa'® 
toitfaf aantfc * fa®t*faaa* %m*i 
salafa fcifta* *n* 5jt»j^tvstfl was 
%tag*ra m i 5tafa*ajt*if 4^ affiwia 
'sfac^a =af5»1 «tti c«fl* «fti 5-ffat* 
qfoUfn ’jfaafa fafaa cti cat* 
20 «r ftfa| fawfa^ cafart* awi 
^fanii* wt$to wfaf ar®Tsr*ta 
^ « ■awta* IS. «tta. ciatfai* f^«st=r 
*‘Miia* aft**!* awa «tat* *ai fa t 
ifaaaiaa fafaa fac* 13{8 itat* «itcat- 
mmrf * far-ta a^$l *1?l *ia*f5 
cafaaff a^ sta* ^itcatf* *ai fa I 
awla faatst afaaiaa fciartca atfftata 
fa®ta ®S| « «rsta fafjtf^faat^ 

c atfti*a c*vitt*a ^mattaft fcnaif 
^ ftiatwi a^t* Rtcama fan fcafaa I 
fasfafaaa* a afaacaa 


*al aa l ( fiwta tiaras 4 *ta- 

fta «ifaca"ta a"at^ fa^a faaai *r« 
«t*tf 4 ts fia) l 

arista «(t<t* fa. $v4 
*f5\«r la^fta faaHS’t faf-rfe faata *tff*t- 
4ta « cat*ssi* fawta-cao «it<ta fa. 
jfa a^fa fa* fana n*ia *a*T*ta 
4tafaia* i 4ii c'Fapata'f a^ faatn ^farra 
witcatf^? *«* faat^-a«ta fafa ‘»flffaw 
-t«t?la ^Pfa’I’ Ji^c^ fBlta^a? «ftc»»t5S(1 
aFRf l foft awa— pfe , ®t?t?tl»l W 
tffaal cac^ 1 ®a ?ra sffa ai^iS fa^c® 

•fiH t^gcai ^fa?la ca cata Ttca 
ca cata an at*i ?|c^a am 

n<tc© *tt«n alia, >rw ffi 

a»ii©'e ?ta* cata-8 at^ ^a aifaia, 

>Bjta ca wcs aae *tfn af* atals i 
ca^ ^faa^c^ «rtsf*taapta a^5 <aa fa^T 
afa at*ra ai aa^ aa^ ’jfa^ 4*15 
afia afta® fia—fa at^i fafaaa 
ajafi, fa afaafa ara^i, fafi ai 
ajafi—aa fas^ ^ faafa® fia aft*ta 
cafatiaN aiafta atatia i w ^laa fia 
f*ffa i aaa^ fia 

«t^lf tt«i« atscaa «Mt*r aa^i I 4^ faastac* 
ca fa ftca aiafta *aca, ca^tl W«1 
ca faa fti *iata «taata faaa fta i 
«ta*t*tia »rtf ^ca cfi5 «tfe if a i 
w ifi aare *rta«l 4aa ai a,fa, es*Hf3 
aa t a af a** #tai«ra ffai aat^ 
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•fa ^fawfa 


fata C*tfe 4f#t I 4tffafa 

<444»tt4 tef4 4C4 C4, 44144 ffasT C4«ft 
4t®tC4 ¥4 ¥t4 ret* 4tt4 ^54¥4 ¥ft4, 
¥t4ta %® «k$c$ c^tsfa c®i 4 ¥fat4 $4»¥4 
i ^t«Ft« 4 ® *t*4i-44wi «tHt*4 
4C4 41 ®44 I 

fc*r»r<*iw *t^ 4144 , ¥t 4 tt ?4 44 tf 

4it4-4taitt¥ fit* sc*, 

444\* ¥C4 $4C® sc* i C4 f^*tfi 

wt 44"44 4 fac 44 stc® ¥fac*, ®tc* 

¥tc«r 4t4t4t4 ¥4®i *fa4 ¥4C® *C4 

¥t4tc«ral i 

51 cwt?l 4tf%4 fiifiifai cscar 5Fi# 
ftwft-pws « m-ifaltw *¥ 4®t4 
‘4$t*tc44 nf&fo' 4"*tc^ «far 4*13 

¥lWt54l ¥144 i ®t*t®i ¥*ist®t4 fifwr 
*iai-4fa*t4 f4«»t4 «rP«f4fac44 4C4 f®f4 

<•♦ 4T¥fa¥tw ftft® S4 i 

qar|-20 »jf«tftes5 fac? <HC¥05 

C4tf®c4fc 5tar4t4 vt-20 25cn cfwtit 
faatnw 'fjtfc <4Ci c’fo&tf i C4tf®c4i? 
Mftiw f4ftS ¥tt4* «ter^t=ife # 

-*tf ¥C4 i 

•pftCfa *$ ®tar4t4 4¥ ftc44 fa| 
c^ w wfa¥tw ttw etc® fai 

j|Mt* ¥C4 <4141*1 4® 14$ C¥*ltft 

*34l-20-C¥ $M¥*I1 ¥41 fl I 


t 25i 4$, 3i *K«fo 

4® 23cn wmtil rtc¥26cr «rt^tff 
srcaarja *t4*¥ f444 ftartaca m 
9pw *c* c4*n <4$ «nrfftw 

fi®t4C44 ¥ftw "itita stacs* nc* ft**t4 
Ifata item <4¥ ¥f®44 ftaifa-«»w4?ia 

«rfcart«r=r *c4f*4 i •rsfa’fw, intwftn, 
•ttftfin, 4fr®f4¥i « *ftwfrPi¥ if^9 

4j**tf4¥ crnt^r ^fV® ¥c*¥fS 4c®*i 
fiifani fscnta ftwr^wa fawfa-¥s- 
4f*<«4t4 <4¥ 54^¥t« ftlffa 4*4 ¥C4I 

4c*ra to 4¥f8 wfri ca«i«w c »\zm 
#f*f<, *44C4tari¥, fifiw 4t«tfC4 
4f®«4 nf4st44 sf^P® ¥C4*l3 «ff« ftpM^tc 5 ! 

fentfrct’tJ I >i^ftn¥i «rt¥<^a 

f|¥ lfac?5 ^^15 ¥tl¥tw 41 

(Planetarium) I Clt^ Clt^ 
itWH ¥¥tC^ 4^5 ^3«tC4 »f^J¥tt4S 
fljtwii>raatc*iii *ffa:4i ^ ¥?:« c*fwft»i, 
41 C5tl4 41 C44t*l ¥41 414 41 I 

C^r^-444 fi(C¥ fntl 
c?4i c«r4, f4ifanr itarew *zi 

Rfa* *lt4t4 »TE¥ 0»¥-4¥l6 ff4 

3Pt4 ¥[t« I »|t*1 444 4C4 ftOT4l ^ 
3Ft4¥f»IC¥ ¥444 44C4 ¥t¥ ¥C4 ^4^ 4|41 
*r4Wl-f4iTfat4 44 4^4 4^4 4C®4 ¥ 

4SHtf®fof4 ¥C4 I C4«f4 4tf4¥l «f4^C® 
«T4f4¥ f4 I ¥tC*ltSJ ¥t*| ¥4 I 





’rtwiw CTwarawwar 
«wts sftfttnw cwr«RW ft® ns 
u$ osfsjutft 1972 n®wt*n®® *f«t**® i 
1889 ntW® 29c® *lAt« c*®t® 

iltH* ^tW* fa*Jt® ft® *tfi®tCT faft 
*narw ®fa®tfttn® i art®® fwfou 



c®c®ar®tn ft® 


nwfa* fawi n®tn® *f«i fsf® v 
**\ cnfc c«ffwrt»r" ^nw nt®t®i Pwtw 
nti®t® ^r»rew sf® ®® i *zw 
ftfa «ifas» ntviti 
*fa fasten cntnnt® *fa®i fain ^^n®- 


®®ft< ®tft®n< nn ®m?s sfan 
1945 ntw n®*t®t fcn® *ft"t®t®®ien fsft 
*r®n® w *e«® i *ft® «rnt** feifct 
fan 'It®!® <*t* wi i fnfas 
?ft® «tfa *fa®t® 
ftsft ®* *ft*« *tf«wi ®*®i *e®® i 
■nti® ffa «itPft»isiw nfafts *fa®t® 
?ftc®*ii «M®Ya «rteit«rc® faf® nvtfc®® 
nfts® ftitftw® i wtft sfttifatn 
▼fawte® (®t<m enn) fsft c® «t®4®t® 
«rte®t«f® ®ftts®, ennten ®®t®ii nt^t, 
«rt 5 t i a*® 5 W it®, ^sftwr «r^fs 

c®tn®t® *r®® i w^fatw ®®rt® 'Srfcne® 
ftft ?fae®»it® «r®^® *e®® **' ®t*j*ft*in® 
ftfsw n®e® ®*? faftil ®®®t®\ s c®n®*t®^ 
®t% fc* «i?6ftn^f c*i\e®tftsj *f«i- 
ftwi orc®w®tn ft® *ftn®^fa ntfaF¥ 
*rf®¥i ‘<tt« ^nt*®’-®® n**ttv* ften® > 
$*1 ®jst« *ftfa®** *n*®tf® *v:®«Tt « 
®t^ni njti® f ® fsft ®®ftsi i ®t®t®®i 
ftf® *wnt nfa*t® *ft 

* ^t*t® n®si nl®i ®®®i *fa£® 

*t®V *w* I ‘*t® * fawt®\ 'ftHFl' *®< 
wtf ^e®«ft «®tvn nftist® $t*t® 

43 * «r*tftts i f»f® f ft * 

fti*tft w «rftfctc®® nfts ftw® i 

foft fftftsi ftnfa*t®ie®® fft 
«ji®^ ^ts® ®«a ftivi •faen® w ften® i 





1956 ^ifirnar (c*wf* ) ¥r«re 8 ?k *a*i fa^f® :— 

1. c*r ¥t* «r*ffn® **, <5t?t*i llffal—troto nftw, fH-23 ifan 
*t¥5F¥ Sft, ^f*i^t^l-6 

2. «r¥Nwa *t»i—»rtf5fv 

3. 3jft¥tW wtfe « ftffal—<fn-23, *fwi 
5t*** ffc, 

4. «r¥tnpw ntn wtfo « fn-23, »twi 

*t«¥¥ tl5, *f*m«1-6 


5. ^rttTCf i =rt*i :— 


qftfo «•fe^fsn :— 


%ntnt*J5ar («rtrt=r ai-ntn* ) fn-23, vtvtvtw^P ¥f*!¥t®i-6 


^•ifirw^lfw cnt* 

£hc<^fa*tn ¥3 

9l*«i 

*C¥Ttnt«fTt¥ 


f*t-23, W, ¥pl¥tvl-6 

Pf-23, *t«Ft*t«HFP ¥pI¥t«1-6 
fn-23, ¥t*t¥twf * 3t&, ¥ft¥f»l 6 
¥t«^lf, fn-23, lt¥t«t*f¥¥ $|fr, ¥pl¥t¥l-6 
«n^tl, fn-23, it*t¥tW Sl^i ¥pl¥t¥l'6 


6. sjrt « -ft^faii— atft* fiwfa *tfa?? ( ftwfa-faW* 

nr<*f®¥ «ffofefa ), f*f-23, $|fr, ff»l¥t¥1-6 

¥tft, Slftfayiti sfctst* cnhm *Wa 

wisf* fitter® n^j i 


®tfan—4.3. 2 


•*f*a—- §)fafs**5fa 
«r*tn*—‘wto * fnwtn’ 
mfh* *lfapfl 


«r«t* *r"ntf¥—ShrtWfwa 

Siftfl*?^* , ®£t5tf fn-23, ittl *t*f* H>, awtfns ««c*W 

37/7 cffaatfefti c*h, *f»i*r5i *$cs aftw ufa ®1 









t 


»«]i ort&w, 1972 jr<m 


f%®St=T 

$mu ¥Wi 

nfaam c^th fecvttn n« 23tn 
‘writ®* «rt*fr* wtat«f»ia qt«fjw 
fasrfa ^^f«nja)T5«f « fiat* f"W* 
ca «rrCTt5*n-*twi antfN fi, wtc* ww 
*w wtw * atMitwm to** 5 * fafrfc 
at^fat* «rt«fjnr n* •ftl’c? fim- 
6$ta ^5^c»f «fffe*n® «f¥N ww l 4$ 
\«t *tM fCTl— 

(1) at^«Tft* ^ttTCT fi»t? PW1 *»1 
*T*t «lft¥M cwwfe to ftwtnfa 
¥t¥fii¥ *rn* nr? feir® *itc* =n 4?< 
Hntfla nt?N^t^ ffeft ¥®¥t# 


* »nrtw 

arts® m i (feawfir <®tata ftniw artqtwa 
Pm «rnt«r **tar=*tn fane®*, ‘few wtw* 
Pr*i «rt®ai ntfe, few «rc*r* fNi 

*tttai *fa an i *w ffeiti ntwtfa® 

wfotwi r) 

(2) ®t^W ®t$i ¥t c*fa wftt* 
atajpr fimt* pwcw *c*i Pr*t®fa ^tf*r® 
TO « ifa ®IM¥<rtffe TOWWlCTVl- 
wtn «if®w® ¥ai®fe *Tfi® ®« ati i (aiftnt 
Fiwtnft Part* Pw n"ncfe itmw» 
feta arfan® *ffe«®i cw at«ifa»R, 
*n?Nft»ta wwti Pffr *f® itafHna 

TO ff^Tt ¥Tf®¥ TO* ¥tfl. <®t»l w*’’**^ 
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«iUfa i ^tfa ffi 
cafirttf* ant at’tff ctfr *rf5ipOTt« ffvft 
^arttn fact ft<acaa wt watt* ftfa 
•>ii ala •, <a*ia fa r «t?fcaa sic^fl fro a ca 
■«f&1 ^taCVfl t*t3 M *MM 

iitirfl 0 

(3) tatatcf fa«ta-tCTOa * fawfa^ 
via mi? c^lti *a<; fawfasSi « 

faaiteaa 9$ tcatCta fctCft% 4*13 ^l^rept-l 
nfacat vfr «trat®tah vt«*{3 

•avatar at^Ffuta ata-ca* w i 

«rw: fcc«w ca, «wr« cacta faafa 
&M« 3Tc«r tfafsv tfaata my ttatcaa 
cifCM §55 tttcaa fa»ta ftThlcaa *TTO^ 
fc<Caf«F. Vt, *tfta, Vaft’t ai «49 faca^ 
vtai f-f^ratv «rntar4hrai ttvrs ttca i fff 
ca my at^tata tfaac<£ ny cvta «tatcv 
ftwfa ataja ffttra aiaata vaata «rsta 
<av tvfr «ica\fvv, vtat c»ifei fawrc*acf fra 
\tfipl cvrfc «rt*lta art ca'sata’ ftfit i 
ai cftv, trtaai 4m §tfafra* 3a<, 
faaafe taw *r<wtt fag wtcttwi vacai i 
«rtsfa* ^cta tacsca fenwcftm fctftfrr 
actl fawta * fawtaste vtfatat fafta 
vsstaafa feifv « ajt% i »al §af®a sr^tv 
fat tea atfcaa viirntv scar a*tftt5t«tcaa 
atatca fctfafea vat ati cat® ttra i 
wtfwrv trtcfvta ^c*ta to fiat* «rta 
awwt afoca* wtaVt^a acat tfafav 
c-^3?—f twta ftiti ct tv 4m fawttta vtcv 
faa» acacia, tatcva ttafarv vtTtcta 
vc* fawtraa «rnt*t afctcata ah ?civ, 
titcvi ftvi-^taai vvvftct fawtraa nfa- 
«vfarv «wtaffli van i vet ajfo- 
cfffTTOi cttv §$< fc* ftfita «al 


[ 25i af, 4< t «m 

tafarstfiv vt w vaci i ttv tear 
^sitfsr* fctaicaa vet i*t it tfa * 

?t<ara « vf^atcaa tta tftf i 

«ra m, fa«ta ca ftca <afifci swtf 
tffav f«uh aNra J3a ca tffaai 
awtf, •ftattas aaf«raMfi ai ^tattaa 
frotatai v afafaa^i fv vta aw aar*> 
c«rt ttacf "( §:caa fta?, «iratwa 

cat C'si ar&l. ^ifaft'.t cawa <.vri?$ 
^at5 oqacai cafiatBf i faafa • «ifatcw<i 
aatrara acar atrai ca faatfe af^afa intf, 
^Bfcv wiffro vac« ?c*i aatefa 
faafa a"tc^ acsBa^i vt vaata neats?*', 
«fratsR ttai cat ^ fcawtfro 

tfacat tw c'stnafa i 

ca faata s6ttf «afftM vcav^ea« 
ca-rt ffttca ftj vai ca^s, ^aa «t aatc^ 
<affr , «rg : 5a cfttfcn f&fvi i fassfa- 
v^a a*an f% nfaata afa cnrari, 
catari ati 4$ vtj ctrv ca, *ffta1r« *- 
a« fasta't vt«f vrarta, ^®tc?a acar 
twai «rta aaa^ astt fassta*! a^atca 
af\fro arawa i fasifa maa 4s ajtTO ca, 
wratraa a^ afay cart—;a«ftca atatftf 
bffav «ita iiv fetvta'a va, cattr^e 
haaffa# tcaaai ttrv ataafav ajraa tfaati 
4f-ctl ctrv f-ctl ca»tfB fetvi I *tel «rfti 
vai av^5 ca, «icta <srf^5vrfr=i 
^awtfav tcaaata <«alBi af «r^t tatafa- 
vtra aatrva vaitrta vtr«F facaffw's 
ttf ca i fro «rtatraa cact $ acaaal 
«acai ^rcavfei aa atvtati vtarta ^caa 
a®—caaaataf cttvi vat^ cat 4* 
^r*TO i <aa arai a«?ta«i artaw fra w 
carta a^iftraa aaitna a tea *w 



<«fart t 1972 ) 

*C*1 *rfafar*®tCS WNtWl fawrtc* 
jurt-ro** *c® *tv <*s< *it3tc?s apttac* 
*w W fa»rt-»rt6®3 f 

^ftttTS fltW *lfa*tVl 3t*3 ffi, 
ft* 31 ¥tft*fflt *TW fatf WfCWar I <fl CVS 
nfasfst* ^fa*®* *rt<* « **$>? *t* 
$3C® 3t* '*’cvs faw fa* c^cais ®t®3i 
fawft *rrtr$ «ft«nt *t*i ***ft i 
n*cvs '"rtvc** vcvi fawrtta *ta «w* i 
s»il st?*iT, c*3*»rta 3t'$®fat« 3faTC3^ 
^ fcafn ®fa®K *ai l o»®tg 
s?*rt wfpfr sfaqs* fatvfat**, fa®fa3 
•tt ^fatfa® ®t3s^ statrtsi srt*n ®fats 
*rtn* fcfa«i*»j faw^ *fam ®<®fa3 
atalfara fc*f®s c*ta *r$fa3i 3t? i’ Jilt's 
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fccR* *it® « c*, s^qfa fasjtcsnr 
C*t3 33tt«F« $*3 fesfo *SC® v»l fawfcvi 
3C* £ 33tC*FS ’Ttvts*l 3faC3S <4*$ ®fa 
s*3 nfiwr vft^i ?**ts, *tc® c*s* fawtt33 
?i wntf® *r*fc#t v?, 

fa®tt3* JTSfSI 3H*fS * **t*«l 

$tcw* , «i®®: <**fri cvtfcrtte *ts*n vrtc^F i 

4$ vfsvi ’TC'P $»ic® *c*i &w®sf 

^afa fa®f3 faf*fS C^t® 

STv?fcss ^rtS’Sf®! scsc*; ^ts 4 !®^ c*s* 
fastens 3^3 3$3 ®tantat®fa fcwsv n*t« 
C*t* 3 ** * *tatfa*®tC 3 3 StC«rfl ^tat* 
***iwr *st® mat* «w 4$®tt3 fawtv 
«3stc«ra swr <**fci >**ta®i *rt^ Wr i 

ww^ 




extort* wlwrtjtii* 


%®*tC»1 ®tac®s fos-iFw wvr, itf*- 

«K '■ita’ttfavrt, $at*, t?rM ^®itfa 

*^*1 3faS Ft*! C3t$ fat? §W5tt*tS 
** I ®tS *t«, <1 Wf ®33 *®J* 

M«ii i*| ws vfa ®tac®s vfaiM, 
fart, qrts fe*ish, ^tcsrfnst ^ fsfs 
-^ts ^c^s st?« stn 

«««i ®cs cvm vtcs, c*T«rfrv fsrflf 
’i'pq ^ f*iBtns ?csci i st^if *<i 
VVS ^^91 CHCV f» 95 t*f VI^C 8 !? 

«rstf?[® ^«n i vtf^*ffc®Ts 

4MK $<8cm ittcws ^q^fqc® 
start v$c® srtt¥ i ^f^rsVs fSrcsfs 
%*fs cvtssts ?»cw^ «*l st^s »fta 


tag^t c^cst fc®c« svc»i ^^a-nf^q^ 
?cs s^c® *rtc¥ i stat^i itai « i 
stftcs*ltl ai^cys fa* C*C* ^TfC*lS fat* 
SCS Vt* »f?C39 ^tasl I ^®css itai *t«sl 
« ’Tqps *talts 3 TW< srfl ^stlts I f*l 
*rt^-rr^s «?c^ fe'afcns «rcstafa, 
®i «*! ’f^s srtsts qi *t*t* ^l®*tw 
*t9i^*tt^ cv’D vtf 31 1 vtfaitc®!* nsq 
* it^i ®tnstaitfl ®*t^ *3 3 t*fa 

C33R3 <®*l8*fa *i^<fjt® *q i 

*H$ *lfas^C33 3C* nc* ^S 3 6 
3tl* Frt Wreft* S^C3S nfas^V 3C% I 

• ^c*Trt fa®rt, *fa*tai fvqfa'SRis, 

*fa*taM9 
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{ 251 a*, 4tf KlJI 




lt*CH Sl*-nfa* l<l"t* Swstn ciar fii&i 
wflll It* It* I lfa«t «KtH* faflBtn cw 
fa$l Sit* St$ at* I iS «ii-*tai sti 
$t* i* ati i cnaitci Swetn at*t a* 
lt*a Itll* It* f**Ftn *t*t ** it*ti* 
Si*-nfn>* nm i w afrit* i*<* can 
Sit** Alltel *tltl nttfr 7 * ** I *ffr$t* 

lt*£l** lllfe afrit* ltl *1 flffel C*tl 

wtfrttiu afrt-nfr* at*. laa nttw* ia- 
Sfaci afrt-«i* *t**icn *atfr« a* i iS 
nfaa^a it*i ** * 1 * 5 * *tn, l*tfl*lfe 
a*t* itnaia i *$1 « s&ntti *t*n*ti*a 
nS faftfe nfr atti, f*i isrti a^ift 
*IH atastn *i*ifi* it* nfaa^ta* *n i 
ill at** nfr ia< lit* att*n* n***t* 

nfaftfc 1 C*W* 11 11 «KC1 11 11 11 
*i* I 

itfcimw uti* *c*j aftitiamS 
lift# afrit* *t«*i a*tf*i ** i*a n la* 

i nft*l an i*ra* Sn* fti* itaat* a** 
mi it* itra «tg* lit* afrt t iS lit* 
afrlS at* ititantat fcsfaa aaitat 
atiann i i** «ua *c$ ntn—ifrhntat 
it*n cati ci* a* *1 ? itifcaltat *tn 

ii tact* asarfSil I asrarfifrt* S«,nfr 
** aaatit* Ss* fiS*citf*atn cat cnti I 

iS C*t ifa* (Unstable) at^Clt l^lS 
* 11 IJtn,* Ca 6 (Lapse rate) *1 Ss&st* 
111 ittltH 5 tPt* *t* «ffr 280 fafett* 15 
*1 16 ° ci. ca^l an ifr* at** a* i iS 
Sw utn,n cafe*w at* ii 15 cil atfefe, 
£aita-*ui atm* 1* can at* 1 ias 


1* aftiwi at** Suit* cal fr$i 
iflffil catiS at* 1 1S1 itat* at** 
it* lit* atena aSta* Sn* fa^a^li 1 
$fa* Sn* itnatn 31" ci. i*a fnfn*tr 
(Dew Point) 21° Cl. *11 $f*Klir at** 
na* «ft^n «tt* 52 % a* 1 

ia* at** atarita ca cat* iiS*^ 
vita «rtit*l ita natal iai meant 
atta ca, at** a# i*n Snt* iht* la* 
1* Sntaa at*a«tia *tn #ai: jti nt* 1 
iti i* it*i* atc^ 1 itnatu it* 1 iS 
farat*ji w «utf®*ttaf 5 i ai ^stntacatai 
f*** isiai ita Snt* Sitai fnfiatcaa 
itatitfa rf^atatai iS at** ^ ii.i 
at* nt^? ia^ iai ifei 5 tS iitfe*tcafi>ci* 
nfaat^ *t*^ utfSatcaSi caai i^aaa 
11a ati 1* S«nf«a ataitntaa 
nfaa< 6 * aefe 1 aia'i i* Sitn ntfa- 
ntfaci* *ji*t* 1* ntci, 1^1*1 n 
atti 1 Sncaa fan «ti *11 fii Sitn 
*fi cnci atitit at*?r®ci* ift* 
•till, iti ita*fawti*a itat* atittia 
=51 ififil ai ‘citSS la^tfafiS n 
i*t«’ ati 1 

aatari util aiatari utit* siat* 
ca^t atci ati 11111 utn s i cafe 5 ' 6 -^a 
1* aticn a^iSita a* 1 it**i cit*- 
^t* Si* c*a nata aatari utit* 
cltfti 1* Saa'nf^ i«tf«t*taj atti 1 
^tari utita nfaata it* at*, «** S*a 
cat** Su'nf® ai at* at* 1 **t*t* atcaft* 
aiatii utit* nf**ta ca^ ati «ttaf*a 


^ftmiti* can at* ca, mtita Sn* «S atatait® c*a aatari utitci canS nt«< 
^j^nittn* ca^ iti^antat* wtna* atfe 1 *11 ma itifcantat* ^Sa itw «fc*tia 
^ ^t*tl ca, at*it* utnc*fe aatari util laa it* fat* if® 
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*lf9r* 4it*l I 4it?1 TOfcut^ * ^t*ttn 4*fet9i $9 wtsr «it*f api> 


•$9 ra «TCTt«r^, *i*H cm* *t? *fiti 
atiiti *t» 9lt*i 9*c*t9« ititi *nt9 i 
*n*t«l « TO fa*fosf *<ti c*t9* 
9t91 &£*9l faltll Ifat? frtfatl C9*, 
<stfr 3 $ 9 Wt® ? 9 *t 9 HtH few* 1524 
fifcti ^tfa* i *itfci «r9t*i iti* 
fllll 99 I ^tf5*1 4*fel to*. ifa* ®i * 3 ® i 
ftfai vt*ntartv 5^ fay* nwi 4* TOlti 
fift® it* ^tr?« *rt«f*j-$c* 1*1 n 

919 it 2P1>Jt* TOt*9l 4$ 9ttf*J- 
9& « ifaiHtii ciitiitt* TOf-fiwtti 
it* «mi ci&tl *$® *ftfk*9 TOF 
*ti c?9 I ^18 fifai **t*9 itTO 99- 

itii fa*^i^ it*l *<M to its i 
fnrwm itettn *91 TOt*$ ititaiss: 
it* it? ifatii ititiitu tit* *tit 
ifani iteti 4i< TOrsi fcsgi-ifoi *fat« 
cit* *t*i festi it«n i 

ifaifa *9ti« \<wa *t* faintii 
$ %$ U^lftH ltf*J-$ *$^fl* 
faffcl ^Itn fat* cit* iti i 9 ttf*J- 
^tii 4 $ ci*tt 9 tiM ^ •fWii TO^wi 
$99$ fl^I TO *1. fe*ft9 « 4ttF ^(5 

«fa«ritti9 tojTO TOifa* citu mw* 

i$ ci*twi *mtfci i:fc i 

iWij-^ wi srt}9 fcifc cTOlS 

( TOtTOB 49 &Jt9t*$ II "9"f* 
^t? ilo «tiTOitt*)i 4$ 9t1*j-*itk 
’ll cit 9 $ '«ft^ * $* *tsfa* iti<*it9 c s 
fcti fiti fliwrw c*ret* 
t*ftgt*$ cm gift, igf*f&*i, $ssjtfai 

** 19 1 t*$ ’jWfa TOlt«lf9 TOl 

^tl 5«C1>9 **9 I ^ ^ 

iWltei ^ 1^ | 99rt 49* C^t^ 


Vfi, fti c*l«s 5 *^ fi ni*n # « 

9W9r|8fi i 

C^t^ 5*M» ^cn^t^s it 31 9t9t»r 9>C5 
ft* no? 199 9tv5tlC^ §1C99 fat* dw 
C99t9 C^| *C9 I 199 9f*tl §1C9 ^ti 
^^ft*t9 ff^CItfairi C9199 
9^t9 49* 9t9 *C1 11*91 « 9*9f|5f1 

CTH C991 if'31 9t«tPT9 9t9J9 C9C99 

»?| ^C« 1tt9, faf 9tt1t* # 99 91 I 

C9 199 9t95tl ^t^9 11 C9t9 *ti, C9^1 
1« C9^1 «rfa9 9C9, 9?f^i5ft9 ifar ** 
C9^t 9t9 I 9®9Ti8ft9 99J ifaF *t^9 
9Wfa 1tt*l 9*^9 9>C59 fat* ^tCt 
9t*tl « fclC99 lt*1 9t*tl ^f<t^ 99C99 
ItOj ^-fat*^ Itt* I TO 9% ^l&9 It* 
*t1*9 *2$ 9tTOl9 '$t19t<9t9 ItlCTO 
•ftll 9^C9 9^C9 *91 II faltl 4*^1 
fc*f*¥ (Potential) ^Tllfa 5 ! TOtl, 
Clfel Cl9*tC1 1»tl ifVt* lf99fa® ?tl 
9^ 9? 9S?*jg*t9 TO I 

C*t®5 9 % 4* TOlt9 fa9 TO 1tC¥ 
91 I 49 ifTOl 9%tl 48 Clt* 64 T9W- 
f»1^t9l 5*t^9 9C9J*t9 *fa9 9tl tit* 

9^9fiS*t9 *9 I 419 C9H It*, 4^ 

I9C19 C*t^ 9 $ 999 TOtt*9 *1*t^5t9 
*t*tt1 4C1 It?, ^599 f* fa 9tfe ? 

*t$9 *ftfa^tt99 faf TOl^9t^9 5t9 
*C9 fat! 1" *991 43 fafq9tt9 tt?tl I 
fa^ 9% 4t1 9?1 9t<9^ 9t\9 Ftl 9* 
9fTO> 9tt* I 1 tit99 9Itt9tflfett9 4&1 
TOO It9 91 I 49 *tf *t99t«91 *fat9 
19*f9F9 9Jtt9tf9fet9 Itt* I ' *t991 *t9t*$ 
*ti Itf* *tihltita *? *9ti 9i it'ai 
®t9i?i n TOfciltifa ; 5ff» *ft«r; f*l # 
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^ Sfl WR* it*1 «tW 

I *t*Z*fe ^5*R ro CT* pTW 
mtFWtcr ife *WCf, fa« C»|fcl f¥ *t*n I 
IWffcfl C^ SrC^fl 

f^TOR Hfe* f%"Tt»I VhQtV 

c«rt* fagfri *t*wfv c*ft v <w Wr*t:t 
ctcw *?«fj c«rt* mffc 
wtw 5it:*n 
# c$t* i\ *i c*t*, 
n* mtroi fagfcl it'Sl «t«f i 

•Mti^tor^tw «rt»n *t*i 
mR **1*ts>t* 4’8-5 far*rtfifct* &g*- 

*ftar <tc», w *i i ^t*n* 

4w*tw w r*fw «r>i mill ^ «rta$ 
V I ^C^l *«W1 f"Rt*fe« V I 

mfow *nt ^fB*i wtwi 
*ffot*i R«n cnc«i #4 c?n« ^ «itc»r i 

«u*R rnfat* 5-4* *H»il gH c*t* c*fsr 
ft* v mfat* m *<t* vt* w =fi i 
fltfaa =rafct* n* (3% «tn ft*$ mWi 
*iPRR ^rtc? i 

5-nat*l* I «r«*{& cft*s 
W-tffiftfl <fl*< PraftfB "st^s i 

<o&i v i 

iluftwi fib *«r *rw m *d# 
w <®t« ^vnirf *iw ^ta*i 'g 
* 1^1 gw ftr* fcti 3t* i 

ftwlc* 4$ mns fcnt* ‘fSnta 

mit* - !*’ *tt* , »rf^®f^ < ® .gs i 
,ii| n*R gt«*i ^'tftn frai «gw 
fffe^c'rtfagt’i c**i « cmc^ ?^r[B*tiJ »?f 
gw l £$fa ^giBgi w 8 !rt wR 

if«Wu *tw 

n,K «*tt* « it^N *swf3g| 

«*f«' w * ' »M TO | 

cf ^ 


^t*l^-lt^ fcwTFH Clt¥ 

^t^tupn *t^ «r*Ttl%^ ^55t*r w«i 
nfiT 5 ® w f TOrtn*rrn* c»rc^ c^t^ Pre» 
<«m Pf nfinrh «r^9 *ti c?rmi 
m«j^ca ft?, c»ifet m 

«rntffl^5 fasten* m^t=(, nft^ 
uq<j^ ^*r?i Pr PH5t*f 

m^fB« m’p tti¥ «, 

»ifrar* ^t'®t j i nPw w cit^^Mpu 

ftev *tC¥. c>i ICf 

•TOCT I »TftCTl Pre* 

1050 ^ Pwrt« 

*icfifhm i «»n nl 
mnPj fsf«utn «imnl5 
i 4* wc^l 4v* 

f^®t« c^p^tw •« «»ii 

f«s»^tw >ivr cwm «, 1524-1804 fafcts 
>ifK *t«tc*r* ^ >i^jara 

C^fC^F +l¥‘ 4tCTI CWt^t’t’tC* pf I 4% 

mt^^-pcatw^ *w moist 
tongue I 4$. moist tongue-^fl eft <TtCf 

c*i¥ mt»n itQ\ ••Tres? 

fre^ dw nc^? c*i*s ^ i 

oft c«Ft^ f*rdi Prci 

^ ft^i fe*rw feic® 

mtrv; m<K c^t^ ’Jth cwtwi 
18’itfl mJt^"i^ c^tnti i 4it?i 

»r»ii ci^’hft.ni tat (iio° 

40' c»r) fenrt «nt^nr?fl i 

4$ ^ M^tfwfa c*i? 

?* i 

c* I 5 ® s*^ c3*f=r ^(frc¥ <ttv f 
ui^jB? n« *?fS tr® 

^ttw i *1 <ram csr^t^ mt^- 

foitR line squal 3CTI f^t* 
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*1r* ^ap^rfe^l 5ICSCI ff*l*H* I 

'efl*il SjM *t$l «t®tCI I«M >11W* 

ai^ fjkcw &nca fcci iti * ®t« 

c*i^ fw *ci, ®m c»ifr ap^c* 

occluded front IC*1 I 

fcsi-nfoi C«fC* *fah"tH'|fl *M»IC5* 

*tc*f ilia *rf® *f*?ci ici>& 

f i* «rtc* i sfafoitifa fanftc® i 

«n« ifa« sfoc<n 5 (If* CIC® ClfW« sf* 
nffefaj5<4*^ ntc* I ®ti*ia ** mi sifa <*£ 
sf***^ lt®t>i fa*W SCI itl I *WI 
$\CI lt®t>t Sltfa® f 1 51, 4S&1 f59*»tf 

U *f«F *ic® ftr* i *ia^c^ tail «itm 
4t*h-ft^tl *® I fefad fad Itl 

«tl *W CIC* 51 fag I 4^ ^5 m 
i$tl 96-120 facslfafeta l fas tesffatcli 
«*fal®1 «SH C*l35 SC^I 111®*!! ife 
nfa* *r®ti ifoc® s*ttsfa® si. c*if*R 
*c*i cm cac<? faci ifcti 160 fac*itfa&tcaa 
'Snci ®t$ i 

4 $ «RC* *[ftlt®jtl *11 RtWtWI *11 
’ft* i 'jfrftwTi * i9*ii>*ti ^rnfai *tn 
**$ I fas fc*CTI ICIJ ®*t*. SC*1, a9*fi>*1 
ifalwtCf * *1C5* *5 »Mt*tl 5^15® fl I 

ffiit®n <w «ic5* ci^ 

mi its si * ®ti ifsp* fwfefti csci 

*d* Cfft I ^ftltSIt flfal *tC5 

’jfstftSl ®tlWC®OT 5t5l 5tCf *lfafa® ; 

cw—-scstnmnci ’rfarsta, SVmwci 
*ift?i «ti®fa ifa*£9 stfac*5 i 
■mftl *tf®Cin Il>fl 160-200 facstfafefl I 
^itcli fafafafn 5*ts citsfai faci «fitfa® 
*c5'c*ti nf®m sfcti 320 facstfafetn 
***« *15* 4$ 1*5 ^fllt®11 53C9I 

faci sritfs* spi mjwi w* 


«TfS«tCf Sltsf'l SC« fe'j-C' 8 sw 
^ *c« i s*^Pir<s .*? >sfftvi- 
SCUfl *9$ si ! 

s « sfal 

«! 5 >>ltJ 9 W*fsi ftsi fasf*!^ 
?9 I ^ llfa 25 ffWtfrttfl C v R*f 
320 facstfffefs *1^S SI I chills: ®|« 
sitMfa facs «HS ^[ffft«TI 

SW WW Il 3 fl fTc? I '■iff CI“T 1 arfl’tti 
feni fan onr»i cm sci fan »h^pii 
• ffairt *oi i cstar ftlw esc* 

it^t 1 ! 5 i*n §tu c«ll«itt< ffai ^fafa 

fac* 'Q Vffa 4 ! sfafl f'tfetl 

fac* citwi ^faftuti Ufa *fi* 

*15* 9 facstfafetl C^C* 160 fa^tfa^tl 
*1^« si I 1965 *ttw iTmtnci \fa- 

ir*jti sfans ft* *$ti 170 far^tfiifeii i 
^carfat^oi fiftf s*ifa* c«itc*s ^i^stfa 

« is c«it* ^ssl^ Si i 

iSf*lB*Ti 19 ^sfa SI citfi ftfJ*tl 
’jUfa’fi Sni i #fi^i ut 5 4 fafa- 
fa^twi ci 1 ^ c^tscis 8 fafetm Cfft 
sfaiior ^fa^r'® nn *it>rit* 5*11 ifa 
faH^tfaft^ cm *^*tit ftv 

(sfaifir prc*ra 8 fa^rwi ci^) 5cw 
n*i iti, ®ti ®tn i< sn *tcsi cst 5 
csfa fa^c® nfan* si i *®tti apifa® 
£< sc® sc® fafe^CTlfaftl cicn s®- 
fa^faf ^I5Tf®S «jfafa« fa*** sci its i 
fHtST* *ftfR ^®f<^«fai fa®ci 5 fa® 

SC® ftC* *11 fill sen SC 5 Itl unt** 
9 lftf I *1 <tfall iti iti 5 *iti cicia 
iwj*ti towfo* Rtftcsi *ft<*i ate® * 
«if® faits **^i fa^ivfa®c«a ®t*ti fc®fa 
Si i cm * ^rfaila mn »1 irsch 
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•t* 4 %lfn 


*it« 3 *i c*? *r? tffaT'ta 3:* cim 
'®rt»rc ^5 *:•» fosifs* f^*? 10 ** c'st^ 
*^71 St* I 

77fcf* 7t*:73 5ftc* *fo- 
*f3* 77 , $t3 4*fet «f»i f7*« *tc* i 
7t3l 77* * aft* 7t3 7 3# C^C^F «fc3 
*tf 37 tt*l * 7 fa 7 f*l SRI *F 5 7 tt* stfRt? 
*t*tr1 I 4* *7^7 71*1 *t*lh*lt7t *t3 


[ 251 tf, 4«| 

C7tt*3 «tf« 7*7* «r^f77l *W $¥*, f*l 
47< 7C«fH*lt»fC«7 7t7r7ft7 
«rt^-C7V3ft fN&t*t«f7 7f* 7777$ « 

7C3* 7*s7J* ^*17 71 *7, lit7 *ft77 7*177 
7*tt*tC7 ^3 7St77l 7TC7* *C7 7t7 47* 
$t3 ¥C7 7fRt3 5t?t 77t7 <5E7 *lt$3r$ *t7 
«d I ^53tS 7^7 SF7*l7 7f:*»tfl ^TtfTtCTr 
«fC7t8f7 «ltl* I 


TtRttTR? 7'V’9MP7iF 


7^-7 "‘tnf 7t<7ti7i 'st?'® fc*t7*tm*r 

7$fW1 W^f *t7 «tfa*f7 *f?3tr* I 
77t?*7 mfc C7"lf3 *7** 7**tC73 sf* ftrts 

«rfsfe art?* f7i"t7 ^ wMi *:? i 

Wt7^t7W $*Rtf STt7tt«F3 C7t“r C7t*7‘7Tl 
"BTC7F C7^|—7ifat*t7 «tt7 4* *t«ft7 
C7tC*3 7f7 I <jf77t3 7777f$^*f *T*7- 
«f*t3 7t7T ¥Tt7tC73 CW.H fulfil *f7 «rfir*ta 
*fbl 7ff7tr*l **®1 '8Tf7tC?7 C7 

77*113 *l$? *f77tff*T, *t73 «Ttf7*T $t*1 
77t7tt73 $*ft7 *f«1 f?7tr* I TTpl, 

7^71, C7771, 7*1, *<^7t 7* 7^ 77- 

=rwV *t^t« 4$ C?r-f '¥7<7T C*tfc C*t* 7?t, 
3f7, f77. *t«3 * 7$ 7$ *j^3 'Tift* I «•* 
^ftlTS 7t3l'3«<73$ «tg7 7t* *tt«71 7t7 I |*1 
7T®*t® m* C7r-t7 7«R:33 '*f7- 

7M 773 «R7tT 7t*t7 $t*t:$ «g3 *tf?7t1 

7 t* 77 I 4 * C 7 C*r 7 7 tf$ 7 |* 7 «fi| 

7«^»r*fc*7 ww f7c-i7 ^«i7f7tni i *fcart*r, 

CW»lt 7 ?tf^ 

'“M**! ^tc*i 7:*tn*rt»ir77 fe*ff»istw 


’ftffar* «ft% « 7«>r^7 ^t? 7*ii 7t*c« 
ntc?i 7t^tc7C“f 7^-c^ar^Pi 

f7Pt7 ^CSl7C7t»tT— 

(1) T'ff? « ^3 >T^7T1 230135 

47*, *7tCW7 *tf77W 18,9000 H*3 I 

(2) f7?i—72,4000 4*3 I 

(3) 7?t « *t*I—3520 7t*»! *1^ 7R71 
20,51200 4*3 I 

(4) 77^3 C7tft7l 9 ?tf% '**71—633 

7*f*rr** i 

(5) ^faf* 340 7<fat*»u 

( *7T7t®tC33 C**7t* 3*CS <(«rat3 ^*377 
*t^« «r>rtf3'5) i 

(6) Tt^CTF'S—4tt7 20195000 
4*3 7t7C*'S TJlX* I 4®f*3 7£3I C77tC7 
«fg3 SR 3tt*, C*T7tr7 TIT* 7t* « 

*7* «tt% *7lt7 I W*7f «ft%3 7C7F 

fs^. #t *^?1 « *«*n <t 7 t 7 I 

•srtfifiw f7*t»t~7f»t3t3 *r«isr. ut*i i 
7t^7l 
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WfOTM StCTtltftaWl4*. w * 
wRww tawtftafa *{t<foj 
ft* ftt* «rtf *n\ toftR 

wteftf* ww'f'w i c«rtl5wfl 

wwt* «$*ti* ws» qf* w^jw wntw^hi 
«rtf «w wt*w qfaqwtf* '«j^»rt*fc=r 
ftc-i* i fai qftw w* w*ttBT 

q*. ft**i ta* fcnt?ms5 

w*qt* qtcf i wfof *tf*qti qftn 
wi f fiw wt 5f*wtwta tarfa *tcw wf 
ft*r* *twt*ftf *r?K fc**ii **, taw 
cf fOTi&sn *ot i ta wttw wtcw *tf * 
ve<j wt«r* ot* <w wt cf tt«&c*OT* jftw 
^K qfst** w^row foil *f *t*1 ^i 
ntw i w*t* new, qtw* to c* 5f*wt^* 
fcnwq ntw, wtqi wm;*; f tcwt wft> 
*iqew *sr *tw ntr* i ¥tfli taw fttai- 
cwot* *iftan w*Rtq*ifwtrc w q ntw i 
7^*ft ta ntra* *nf f*tn* nftf *to i 

fafci * <atm wc*ra m 
*tvn ctot* qv**m?*f arqfjre: $t 
stcn wtn f *i qti ; —(i) fta wot* 

Htf—C* wqw qtw fifri wot W«ffc fft, 


aotq ftae* 


*ftf* ftf 

W 9 ! 

OTftfef 

5f* 

OTtfr Wt**^ 

fftc*tw 

81*0 

147 

ro 

0-33 

?cnw 

75*0 

19*5 

0’8 

'ro9 

fivn 

73-7 

19*5 

2*4 

076 

ft 

767 

16-6 

1*4 

0*85 


wfcwa wwtw 

wfqftvr qtf \V ww s»ttcf*l fni 
taB wtqq qtw q*fct* 16 qttcw 


up, *t*i» r*w tatftw nt«n fti. 
cnwfttf fqfri wot* qtw wjcw-'*t, 

ftM||, JOT*!, ftTOft. C5<5*|, ft, Mi, 
qfw tatf? i 

(2) ntyfarf *i «tfi wot* TO— 
n?tar* WNf wot *ff*«r »ifw ft«t wtw; 
cqqw—wnsift, ntwtTOi, w ntntta, ntsft* 
ft, fciftfl. wtfrfta, wwi, cfrfTOi, 
TO* ft, ifta tatft i • 

w-finfOT«i wt nti nfa*tw «rn 

5,800 CW%* TO Wtftft* fftltCW^ i wwwi 
fkh WOT* Wtl 2300 caftfl TO *V\ Wtl 
3500 c«t%* wt?fwf qtf wtcf i 

wlfprf ftw wtTtwrws 300 fFrtww *i 
1200 ftwi evH WOT* BftCf*1 fl* f 1 I 

<p »rst* W3jarf wti 100 wwt* *itw 
fc* i fVg ftg wtffarf fti ’tf^* Wffti* 
ftcwr?* iit* *tw wtwtf*fir* 

WtftCTI Wttffl ft* i 

WtW fttww tfWtOTI tatffw 

wtfwwtft* ftw wt*tOT* ftwj wnfi- 
»tf I fCTf wf«\* wtcw ff ff 
ntwii wtw, wtfi fti* vfa f*i fta *•— 


»r*tc** %*rc*t% 

ftfttfjts ftwtc* 
frt*ift*N fwf*ft 

Wlllf 

0-26 

320*0 

380*0 

0*41 

350*0 

280*0 

0*55 

510*0 

210*0 

0*50 

680*0 

150*0 


wft*R ft* I cwnwfe wtw WtftCWI wfta 
*rtii ft*t« vs w*^ f%ti 16 

ttw 20 wtta wftw «r ff*w *rfc* i v^fm 
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vfrNsfrot* 


[ 251 9*, 4< 1WJ1 


ifet? 27 ittl, fe$* u it* ifet? 35 ittl, 
$?1 « »H9r*9 ifet? 40 *t:® 50 

lltl nfa Ffare lira I iti * ®9?t?t 
It* ifet? 60 ltt:i?« C9% ifa:® Ffe:® 
ift? i it:*? sfttnfe ®®j® ititi* i 
t*ftl? feffel Wife 'it:* 49\ wife® 
«t1* l ^?l ntt:i Hi ®fe* *t?l n:® 
<49? *?1 fe^fe? ** ®w* 1*1? 

It* fifell 911 I 1 C 1 * itlftlt ift*? 

fe* fef?®* *? i it?t ill n it:*? 
fi*fc*®t *t?l fe* *t:® < 49 ? ?^rt«. i? 
it* fe*t? fen? 9 fe fe:®® *:? I <flt®ft 9 
fefw *fe?t* i? utiic* fei ^lB*i *tii 
9 tfe? *? i c*ti c*ti c®:* ?tT*l ?®t? ** 
i? it:**t 'if?* ®^n?®i cut it? i ®®nt?t 
«tt*H? i® *:?* *t£l* it* 9 lwi iw few* 
fetn? *i ci? i fe* ®i?i itwi ?*t? m 
fe*t ?1 1 *F* 1 C* **1 3 * *C?i fr-*l' 
<6 It^l feci* fel*fe 1 *? fi-*i' * lltl 
fei ®t*tur* c?* 5 * ifec* in ?t:n< 49 ? 

fen^®« lie? ciiti *tc®fe itwi ?tfe* *? i 

1 W*t® 

h»tfi* nnfe:® ’if?* nfeitci w 

fe<« 1 t *1 *?tt H®-FtC *9 «t?tl fec«f»l 
H*-Ftc** i* «rtitc** c?r? «rg? *iti* 
*rt:*, fe* t*fti? fenj* 9 j 9 *tc??n*f® 
ii ®tit? ®t*ft?? «rtntm *i it® ** ii i 

< 4 lftl D^lt* ??i *? ®i* fcmtici* c*ti 

?mi itti «ftF hi* ^d« it*tc* c* 
it* cwn itt®, ?^?t:i ®t*t? «rt? 
< 4 *-*®t?t?:n c«ftf*?t:* i 

wt-*t*>it* Ft?—®tsfe* life:® h*- 
*tw* fe??-*t*i *tn 11 ?t*t? ®cic** 
1 C*I It 1 t* 3>1 ®iit® 1 *? *? 11 ! 


*wtit*t *&*®ft lit? it?ti*:i nfti® 
*t?1 1 ft* i it 1 $?®fa nfe*t* *fin it:*? 

Ft? *f?:i «tfe n$:? ife ic* 10 i? 
it*® fe«<ntfe® *?, ®:i nic* «tt? io 
i* ?? it* ®$itaj <4t ii® n$? *t:*t 
fe^ntfe® *tc? t iv*-Ftc? ®*i it® 
*fec® *tei «f:?tii feni* n$?, fe?® 

??:i? it* * n?*tf** fafe?ncai9 i *t, 
*Kl1, icll, *T1C?t1 fe®Jtfe It* *r11 

fefi?-c®t®t, t*t*t <?:* i*:* it? il I cit 
** fl^c? t*tc*r* *t? ®ti ** i «t ii® it* 
*i^c* iti *:? i *tm it* 
fen:?? ®:*, *t it* i?t®:?, ?:ii ® 
*tiwti lie*? ®:* itc* i ®tit? 1 : 1 ? 
fefe? ®:? it:*? fefe* «r*t* it® ®t:*; 

CHI—StTfetl, CWftl, C?1®1 t®ITfe I 1*1 
?*:i? it* «<* **:*rs it:® *r«j® i* i 
*t:it Ft* ®t:®? it* <i*i:i Ft? *fi:i 

Ijc** 1*1 ®c** it?t? I-T^ ?j?w? *?i 
itc** Ft? *fec® *tci it i"*!:# fi??-*t^? 
®ti*:n «r?fe^ *fc ^5 *tn 1 entitit* n^c? 
*tfe?t? tii ®i® fefe? fe? 3 ? *fec® *t:? 1 
Ijc?? it* H*tcii ®tc* fell, cifec* in 
?tfers *tc? 1 1 «^ it* ««?? ®*t* 
«ft?*tcf? 1* *fec® *t:? 1 enti, iti, fifs, 
?t«?, c?t?ti, fe®i Nitfe it* it* 
?tt?i c*ci 1 «r:?t*?i® itwr itc* njc? 
it? «rwtl *f??t? mil *f?c® *tc* 1 
9 i 5 3 s *ti? ^i:?ni*n? n®t? n^:? fe«tc? 

it:*? Ft? *f?:® *?, ci i"ic^ in* 
it*-ri n itferi w-Ftw **1 it® *?i 
it? ii 1 cntu ivn* *f??t? ii*«f?:-i? 
1*1 *tn fefe® 1 i^ *tf*?t? n? *^:?? 
?:?j *w*fe ®t?*tfi tti nf®?i ct«i 
«:? t*i 1 t*t? *w c*ti it* c*ti <t*t? 
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sfan? wtn «rtwti riw tfiiw ntw vfai 
«w it?t^(i far® ntw 1 =at3t?i 
11:3 c *r «t*»ii vnti, ^1*1 *ft«? <n=s 
fwtCT *31 **c3i ntt? c3tt*r- 

w <nf¥w «t*i 3it3t *iii3rnfB*t3 

¥bi 1 'srtsi, «rfa, cm*tv, c*ntrti 
tatf? ^ 3^ *rrtE «rtf*w it 3 i 3 
■ftwrtwi fan fcnn *3 1 

31 ^ 3t* *fat« ¥*n, 3t*3t«ri, frr, 

311 , 3jt* Nitfr ¥$¥l®to 3l:*3 fan 
Afonin ¥w 1 ¥iw$ t*tw3 «itawl 
£j?s uti 3¥i ¥fat3 w fan *r®*'®i 

mn ¥3i ¥^31 1 

ififa=® *rfn3 3ti¥3 null «if3¥ 1 
=*VWT ¥lMl1«?1^t3 3l*$ «1l3 4¥- 

^Jtw *13 ^fa¥t3 ¥f33lt* I ^1*t3 
*isi, ^t:*rs «r®j* C3*& 1 

Tfirn cm fnittw c*. 410 c*i«ii 

swcn v«*{5 3 $ 31* =fl¥ 333:3 19 «w 
5 \faU f®3 *1:^ I 

CvMltf*Htsr 5t3—¥$, *tvil ^SJtf* 
‘ilCSB Wf OMtfnila Ff3 ¥31 3ltt35 
1IC3 I f¥$ C5«llfl3t3 »|W1 3«fl33=®1C3 

f^iart ¥fa=® wi mfa*i <Sf m 3i:*3 
'-*IM1 1333^ 3tf?:« «ftc« ail I ¥ft*fc 
4 *$ %%ti *wi» 3t:s>3 »rc«r c^sntf^iit* 
b t3 ill ¥3tfc fefre | 06»#1B1 fawft 

*>1* • V*i3 ¥itPr 3ti*i3 ^rtfapfi 1 
1939 >ftw *1=St3 C¥l3 owfl» fel$3 
^C'® 31* 11*31 3t3 f 1954 atfw 

^C^tHpmi ?$:=$ 3lf 3fvitKl 

^fat3\ ¥31 *3 I C^llflBl 3l* fan 

113 I 3ttf3 3fl? *3«1 

j V> ^ll I tf-3t* 3MC3 3|4 3l3 f®3 *t:<? I 
3lP|l 31* 4tl 6 0t¥ **C33 *$31 


1tC¥ WK 3i«t3$ «1t$3t3 felC3t% 33 I *^3 

<3^ *rtc*3 st3 «r^r» ¥3«r% 3^31 3ft¥ 1 
C®*ltf331 3tC33 ¥C3¥f5 ftcf3 '9*1 «ftC¥ I 
C'$3tf33l C«ftf5^3Pi « 338f3t3J I ^t3 
5t3 3t«3T3¥ I C^53tPf3l 33i 

*ftt^ I ¥tC^ ^farl 31 3¥1 1353 , C®t31 
3f3¥t3 ¥fi?1 C«3tf33t3 Kt3 ¥31 3t3 I 
^f3 ¥t?1 r®3tf 5 l3f3 3t3 ¥31 

sen I ¥tnt3, ^*3^3^31 « *& 

¥C3¥l5 CfC-f C^5¥tfn3t3 5t3 ^31 

3tC¥l Bft¥tB ¥^¥tC3 3^3 6,000 1>3 
3t3 ^3,*rtf3« S3 I fa$ ¥t3tC33 C?C*1 
t«Rl « ^3f333 It?1 ^f3 C¥t3t« ^3t3 
3tM3 313=31 3^ I vif^t3 «3t3 ¥t3 e l~«rt3tC33 
3t3C¥t^3 ¥rt»! »fl¥ ^ C3, ^?t3 3C3T 
«flfe¥lt5l 3t31 ^3 33 1 C«»ltf*f31 
«Tt3 600 «f¥fC33 =8ltC^ I 3f^tC3C"f C3 
¥C3¥ «T¥t3 C^»ltfn3l «I3^3 ¥31 ^3tC¥, 
«t?tC33 3t3W^5 5 [3 ¥f33t3 

fc*tl3t% I 

3^-^^*ft3C3 ¥f«^3 ¥fl>¥t3¥ fcf«3 I— 
3t3t2t¥t3 «1W fcf«C?3 3¥*l 

«?t3tC33 C3C“t3 <2ft¥ 80 «H ^3^ 

=51313131 31C¥ I >3¥f3C¥ C3M3 ^C3 *lt* 
S<.*fl33 ¥f3C^4 31 nl3l3 C3C-f3 3t3^ 
«(<I^3f¥¥ ?3, *l3f3C¥ C^53f3 ^f3=5 

3fW 311 *ft3l 3ft^l3 ^ft3I3 ^f«^t3¥ 

¥C3 I =31131:33 C3C1 ^C3 C3 >13^! «13lf?« 

C?f3C« nt«3l 3f3, 3St^l3 3C3I ¥^- 
*1131, C$t&nl3l, Sf?1l3l ^Jlf3 ^H3t3 
Wt3 «ftC¥ I §t33l«B, f33T!¥, fl¥f3l 

(ntfw). m, 1 iqjF ^nPr fai^^i nt=n i 

C¥131, ¥lf3, C3C1¥1 ^®)lf¥ WVtC^I W»1«T 
1l¥ I *$ ^T33» C3 m lf33l*13lf¥C1 

J ll3t3 8 toS 3tC33 C¥t3 * ^1 I f¥I 
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ati>tet¥ai, aaraaftfa, atetatfar HJtfa 
faa»*ate fcfor avs-tfta atftnai caTI 
afoataa afaai atta i «ft aa^ mattes 
5ft? 9^19 f^=il afiatl 99 atat«tata 
atatlfaa saj aja*ta aai *a i fa« *atattaa 
CTW atatafia <ft >PW 

§f«a 3a an alH i ataa, «taa¥: Hi t? 
ata); fakirs: nt atatlfaa *aj alfca- 
«tta ajanfa afar® ai atfata 9taa aai 
tfccn 99 9ta¥ ci9*t ijfa® *$*i atHta 
*l¥hsn ltt¥ I 2, 4, D Mai ©fttSFttltfaa- 
^faaJtfatBa 9Jlft<s a*tt*W aa^tat*?! 'a 
¥rt¥it atatlfaa *IWW fHtta *lfif&'»l 
Hi aja*ta afata altti ate ftatta 

lja?&S5 SfJtT&taa¥ C¥ta *1 91 I 

¥tt9$ attar at tit •fcta atatlfaa 
3Hjft ¥J3H»t¥ ffihll Mtf«9 fefin»f9 afiatl 
afifl C¥9l 9¥te «ttlt99 I 

Uw ati -state—*®w ate caait* 
afiati atet^aai afru steals *t$taa 
teaa fcafafe; 9tc* i c»it¥«, «uttatfaata 
at9t¥&, *rteHi, tea, *tCM -a ^i ¥attsa 
te^at stattaa cata ijei ate teatca 
1 JW *1 I 9t?a cite, ¥^C¥^. nfrta, 
^t^C§tC«T5T, ajtejcafaata, 9^9 atl 9H 
9tl¥ atatSatl tefl atl ^ftl 
¥11 Ifl I 

aw ate m afaatt friti na 
aft *$caa 99 «rt*tete9 aa ¥ 
atl*l ¥tl, W ifac*® Htl, Hfa® ¥ft* 
attn state* atH ate frit* aca 

attel it® ®f¥9l i§fi«f ¥ta ItCV I 

<*H»f«ft attn sr® atei ate ftate 
*1X1 *QT 1 *tt*l «ftetl 9ttf fa*1, 9tt1 
•fatal afaai ate fat® Hti i *al& ate 


«?ca ^atHti na afa ¥«ta atwa 
caai ai ata, ¥ta ^f¥t¥ a^ca wca 
atafe >rta «rtci i ^a{5 atai ¥t1^a j ftatcai« 
Hi <raia ¥ii ata i ¥t^l «rta 10 i$ 
^iaa acai ^artw a^ca I afa Hi 
^Ucataa a?, 'ata ^farre aHa—Uta 
^ti¥ »ittia aa¥ta I atHna $51. *ttaw 
^fa, ata teatta araata ¥ii ate t 
«jfa¥ atia caa ¥a atita ai aa> cafata 
fataa aaj atai Atatete f 9a ^faa alw 
ate afaata aitaai atta i 

aitiafm batata attaa ^faai—anatft 
watati ¥¥¥*li?ret9t a^-ata a<twi 
aa«(^i cawa carattaa aitataa at 1 *, 
ajttafaii fatataata ca aa^ ate ajaata 
an atere ntta, ^tattaa faiatv ^afafej«fa 
atai aaata i 

(1) ate aa cati? ^taf^a Hrs Hta, 
caa 9tateta ataj« 9ta ^tftn 
atfat^ atta i 

(2) ate«fa atafe «?taa1ate i a' , aa w 

aHte^ Hcas Hca I ©t: attea ^te’aa 
«rta 22 a«,aa %i *1 a^c# ntaaii 
afaai cafaattia ca, artatca* cata afaai 
a 5tai ate ¥iafaata ¥ as ata ^tfwi 
atfat¥ ntta ¥a^ 4f¥ffa at^ ^aiS afaai 
15015 aa^ ¥ \aa1i? w ttel 12018 
aata atwi aten atta i am faafeatat 9 *la 
ftatia ateafa fataa nfafi atw^ 
«<«fa caa faa& ai aa, cafata «tt¥jtaal 
a®# atai attitwa \ aft ataafa 

9 tattaa naa 5nata^ a^ i attw^ ^ftai 
caa atatiaa 5aata afaata ata cam*i 
«tf¥aaa¥ta a’sjata ai aa, ca^ «f* 9a- 
atataita a«^ afaai caaai aaata i 
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bvj tovitrora nfirctt * itftwi— 
3tvrtt?OT c*ft-3^ m **mv 3ti wtc* i 
m«rt3*t3 flii « C3t3i wot wti 120 «r*t3 
ftf%i c«t%« wtw nf'wwi wtw i ftwNwftfl 

CT*1 ftTftl C3, 3tOTtWOT «tfe W* 
fiftf 36024C0O 33 3tl fevrtfTW f3 I 
^wtw wftwtvtt f*fii ®ot ntwii 3t3 i 
3tOTtwi3 OTtwwwi wti wtnp wtw 
cwtl® ( wtfwwt^?!* <rtcw m wt ototb 

OTt¥ 3tf « 3ttOT3 $*13 WWJ* ft$3- 
^*1 I C3OT3 tWWl 90 W3 OTt*$ WtW 
fan nw**r ww i 3tf «rf3tOT3 c*ot 3 
\3j3t3 srn w n?* $**rhrCT3 wtai- 
<IWtV CVUtwto *fOT to «igw *tf33tt*l 
*tt'«ii to *3 311 C3f§ * to fiprtw 
*jWhr fifa* CTOT 3VTW 3tw $*"lt3WB 
*lf33M 4$ W3J¥ wtw-ll *lt<5 

*31 3t$OT; C333—WtntOT 4 7, ^?3t| 
29, OTtfalfc 3tf*13l 26, sfa 2 5, 

33*t3 2*1, ¥Jfat®1 1*07, ^3t«rJ 1-05. ; 

wt3 wt«w $«.*ff*OT* *ifinti 3tw no i 

wt^twr c?OT3 <Jl%f8 OTtt*3 wtwtf*r* 
3t«i nfircM wfw 3 mot 4-5 f*OTtarjf3 i 
wvtw C3OT3 g»Rt3 *lf«3t1 
W'SJW 3*1*11! M-wnOTB «ltjrf ntwsi 
3OT« Wt3tOT3 C?OT WtW $Vft«TOT3 *lf33t*r 
fa’TFfOT WWJ1 feillllW I 

HS¥U 60 3tf ft§ 31 Ml W*1 
<W TOil 40 WtW C3t31 «OT ^C 5 ® 

w v i *rHt3*rw: ®nrart*rg»i »w 

3?^*^ TO»l«ftOT 3tOT3 f#5 «ttg^ 
W 3t3, .faf OTt**f*<fTl *fcl W »TC«f 
3tet3t3& 3J3T1 W >|«WI W?f33t? 

^ ofc-n iw?< fcttoi 

^V *lf33t*l W35T* *3 I 
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3TOOTOT* tfOTtsrcfa WVfy^t * Wftll 
fofa fafoB $3T— 

1. 3*'3-*[t3—3tOT3 WH, *tt«R1, 

* fi^B OTtM W*tto £< 
3ff33l 3«s^-3t3 nt«3l 3t3 I 
3tfcltOTF3, *Jt*lfr3t3, WJJJWtW Wgf® 
3tt¥l 3^< «ttW 

3J3^n5 ^3 I 

2 . *wtw wtii—" p if3«j'5' «Ttn 

^3®tf33f ^ntC3 Wtil ^3t3^ ^3 I 

3. ftWOT3 3?C^3 *tft« 

Vt*s Oot ten *tt«31 3tS I 

^tOT 3C<& *ff33tt«1 fo^tf33-i) « fH 

«rtc* i 

3Wf Wtw 3[tc<8 C®«1 m«3l 3t3 I 
WtWI Wl«lt^3t3 W3 3J3![13 

*f33l <ttlW I 

4. «t«j fcf*| 3tl Wfil3l 

fjf3 3Pt«3r3 ^3tflt 3^31 ^3 I ^^33 
C®t%3 <TtW ft3t£3 3J3^j35 ^3 I 

5. 3tl 1$Z*5 33C13 ^t*f^ 

^tfB3t3 »It3t3 W Vftlft ?tf»1 fc®3t3 V I 

WtW fo*lt?3—'«it3t£33 C3M 
3^3C3 «ft3 20 W 3*1 3t^ iMtffW 

V I 3t3+3*f'®: wwitwrt ^Irs 6 3t|*1 
^33^ \3tf331 flOT, ^3t3 ^3f333 W mil 
^0(^15 «ft33t3, Wlft 3tl ^ntf«hi 33 1 

citer «^t^3i 3i *[3 wwtn wft3i wl 

3t3 *IW» 331 v I ®133 3t3t§3l C3t3l 
Tn fcwiffi 331 ^3 I t3f Wjfl 3tf 
WC33 >J3tl| WtnWfOT WftOTI V 31 3f?31 
Wfo WB 33C3 3^ ^31 3t3 I 
20 WfOTW 3f?3 nf33h W»l *33^ 
W^tt3 «f^3 *ff33t3 3tf*1 « 33*11 
3tC3f I 3ftWl 3tto3 W?nt3t^ ^31 
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i st* ufa mi wniw^ 
fcstns st* «ss< t» even's s«fst fi i 
*tW* StCf* fonts* « ssts 

sjtntcs fos5 ^rfc=f?r £swtfs* nsifass «r^=r 
ssi «sst* 4«tns i 

9wWlCT* S&Tfa «RT1 >9 

tonfe* §nt? 

« st* faarc **1 remss 
4sts sjssts * fofaftfasi i s^ntsnfwtis 
cwwfl n«.w#ti w fasts «rf«w i 
SfanttSlH 6 •CT«« «lfa* tfS StS I 
fotsi fasts* nsts, fiw*i Mn « ^*- 

I ^tS'ttf S asfavtvfc fas «rtts, 
fas stsi ntstfts *cfa nf%asr*i «fasi 
<st*tsi csst* stsrettfre s5i*tiss n*n 
sfasstait* nnt* v* si l «tf«ts S*ntss 
^sfcfastt* 4$ ntfts CSSt* S^-S^tS 
w, w*ntf « ssvttnt *fasi nfasi 
$fa<tS 3r9 CSlStst SSt*|S CSfCTWS fofa* 
5* cvkl SSI tftStaS I «t*Nl 

St*tOS SJ<StS Slfasl *tfaf1 «l*CSS 
dStt* «W StS SI StS, ^fatS afasffts 
VSM-^fastS SJS^I 9*1 S*SJ I *fottS 


^tspf «\f1, Wt*l « Sff sftsts TOtCT 
«ftnts, wcs,s$c®s, car* scfcs, ^tcsftfts 
S^stl. cntfctsfc stfaw *rts9 witft i 
fan sftstm cti st* sfsst* sstts « 
reWtn <m« «tc=tsf fn*ts nfasi sfastn i 
st* nfafs* 9m-csfan antf 
renfasre fnsn fast* «r*tts «rf*9 n^sj* 
Pw-nar stns sfasi **f|» fw* *mi 
9*1 «<ft« tfcstns i sfatsi css nsttn* 
5^%S* Stre »ltff* *$re SI ntw, 
cnfat* fares $ stfare s^cs « fotsi 
sjsm ^faro fare nfcsi «t*tsi css 
s^sst* «wi « ^»nnt* 55 9fasi 
fsretss c&fct* faf^i, nttr, «r< * *fs«i 
«lf*9ftS *f*n*t &Z<5 *fft*, 

SC6^ I CSC"t<1 ^sf^fCH 0|f 

fastfc stfas vst^trss ^*rs ^fn^s i 
*tre$ ^ « w*i ^ssstacis ssr fasi 
«Wsi css warfare « srefa 
sre csc-fs s"Scsa ^faistscs ^tsrfscutn 
^fsccs ntcs, §?tre 
s?cstfa«i SftSJI ^t^ts st^ftsi 
nfasts stcar c^stss «tssts s^cs 
^csfscstni i 


sins sv& 
^’Ofalt Sttk 
Trt tt^cs str. 
•fslw »fasl ; 





fm »f«t^ff f4wt9 4f»tw rc*i zw ftfa? 

*97 *ltf»ft9 I $t9 *tfo>9 C7f9 f94f9 C9^ I 

«rr=i*F «rart=r1 95*^9 97t9 ot r fanrcf I 
f«wr*99 7911:9 ^ttcn w >»t5cw vtn 
7*974tf9 **rtoi 7*9 «jai tacTi f«i 

"f<SC79 fr^ll *t*f 9t5*99 9t9I9 9$9 

wit99 *n 5pn frnci i «h4 

«titi ^t=»t=? fw*9 fwmf■- ; 9tfc*9 

<9*7 9tfc 9*9 c*t7 9i *79, 9t5*99 

9^9 9*9*7 nvftt*^ fap’Bi, 9t9 

37T*-lt «t*99 «f7t9—^91 9f)49^t9 «l%9 I 
7*9 9139 c4wti *9*9 4*9*7 ^*t9t*99 
totfWTita 4t99 *9*7, ^7ti 7*9*7 
99 7139 ^—w 95^9 ttM(9t 9*;$|B9 91 
ft$^9 ^^9, 9t$ *7t7 91 C79—f49^*99 
7999fa I TftT 4t99l 7fa 

*115:99 499 f7g 7t7r* *rt*9 9i, 91 f9wt9 
n?:9 9jf4Jl 741 9t9 91 I <99 7*9 «rt9t:«T9 
4*9*7 9^9 nf99^9, «lt9 >St9 
«if«9t:® >ntTOc« TfiwfSro 7*9*7 1 
tVW «fffe 49<, Wtffotft §7*99^ 
"t*rl 47fi|t7 *999 ^f44fa 5t9fvr*7 Sf*79 
*^9 4t3*99 -tfo—791 99*7 c?t*il on, 
^*fo*7 «f9t, 9^1 efaisfc 7t*7 ft**9 
**TCtl 497t4 791 9*9 7ft*4 *99 I 4^ 

Wt*9 479ft f9®H9^ 7t*7 9tf97&i 
*nif\u 97t9 fft« *9*9*7 1 «fa-fawt9 
4t«ri frtitf* Tfs*4$ tw® 1 wii, 

W fc7Jtf?*7 71 91 79OT* 7*1*4 

«it9 9t59« cnt^rtts *t*7 «if79T4* 


ftfeltl I ^9-f9®f9 *9 9t3*99 vta*! 

9t9 §99*9 f*gfel 9t«f7 fftTl ft™, *4 
JJ"‘t* : $ *7t9 *9^ I faf 4*97 W9 

4«<®t9 7*9 9f)9-f«»f*99 ?T9^t9 9^*199 

f^is $otot i h 99 
*WfcT (Pesticide) 4T 9919 C9^| 
T99 ^^919:99 'sinfsft^ 9:9 9:9 
fwfl", OT^f 5 ! Ht^9 9C9J TC9 C91T *1OT 
4tt%C99 C9 TOT, «1 «rf99t9 *f9 ^:9OT^ 
OT^fntT 9I9^t9 T99t9 f9*tW 9t9 f?:9OT9 ; 

ftotpra C9 T99 T9Tt:i9 
9J9^t9 T91 ^:9ff*1, T1 C"I9 *ffa 9t5H9 *1W 
Tf«T9 ^19 ^tfi?t9tf I >9^1 f9*69^ 9l?:99 
«(9rat9 T9I Tm T)9-f9®f:99 
«OTWt9« ^9C97 m 99 f9 I f9 w HTtit 
*ffft< (Defoliant) 91 9ftU*rl?f ’fTt’T 
(Nerve gas) >99 4^ ^99 1 

CT9»19tiS f9Wt:99 TtftOTI W 99t«f 
btfil m\ T«91 lt?1 4tl ft* 99 I 

99tT:T 9pF5ft9 315?$ 9:9 TtW 41T9tT9 
9^9 47 f9®t:99. 9f9 4^9- 

f9Wf:99 ^ 'S^F 4t9 ^5t< 9C9T 9t7:9 
9tfil7 f9®tC99 9t*C99 47^1 9t9lf«f7 ^\J~ 
C9t«f, ^591 9Mf97 47?1* I 4^ 49*99 ftwt9* 
9*^1 4f)4^f^-f4®t9 (Bio-ethics), 91 f9B»t9 
5*9« 9t94tf917 I 

ftatW ?fI9)f« f4*«94, 4<*“(9 9t9J*9 
*3(5*7 Wt9t9 C5ll ! 9?t9 f9Wt9) Ttl 4t9*7 

f9*9(94 7*9 7t5 979C7 «T9*7 *5*9*7 I 
7 4t99*lt99 f97t9, 7f*17t , 51 f9l%r*!4 
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c«ew cV cnra® c®ti, 
ftnw ¥w clear® *tt-*a®tii fa®®£fa. 
c*ti t.w cm® fat* *tfa®ta icae®— 

Rir*wMji «rfi cifc, faimm nri ^thtoi 

itfir® cifcf, c®t*ta *1 ***, ®i *t*i c*^ i 
spfa-ftsatr** farsiae*! ®tt «ri* Rtwci* 
*ir*¥ ®ifa «i fane®, fa® ettcia *a* 
c*e* fa i ^sfa ®rtw *rc*® fasst^a 
Nc=f *e** c*e*e®—ftewtm *e* «rtrr« 
aarsia c®t* fa*Tai ®r* fa*i, *fa« 
«tt*fr * *rlcv 4C**tC* *Tt*fa1 ®e* 
Of«fi ita *1, c¥***t3i M* *aca 

«ttwa *$* *« *t®ai ate* fa*i; 
*T«fti *t®FC¥a affa-fawtafa srt*ic^ 
«!*— 1 sft*-fa®te*a icaaita fa* a 
fa ®e*—Rl *1 «tft, *T* *1 *jf, *9 *1 

R*® ? 

Wfa-fisatt* WtW ®*t® WRt® 

(Reductionism versus holism) 

*rt®r*a «Pl*-fawtc*a cafe «t*fa—*fa 
®tC¥ «Wfa *fa—^1 ®e*1 *Rt*ffa* «*t* 
*1 wte?® «rofai cara^ «rtfa ^iir=ni 
JC* liar® *^. C*t^ Rif® wt*r* «ft*ft¥ 
®tai *tc¥, 4&fa wtrmjwi «it®e*a 
*<Mte®* ^<Sf*fac® «l®*&C¥a *® ®t«T 
¥tflC¥ Wrtfcw ® faC¥® fa. 4*. 4-*£*- 
I «rt®fcC¥ C¥tC*, C¥t*e® *«£® f%tW¥*l 
*ait* *e* wfa-fasit*'! *tfa®t* ®rar® f®. 

4*. 4, *1 C¥te*l «ttl ** faFafalt*—4** 

fa, faraniiatffaFatr® faafa® ®ea i fa. 

4.4** 4¥ *«L ate® ®<? *ifc® 4n «rtcrs 
C5®*1—4^ $15 *i fa<$**fa® I ®tt Rtlfa® 
sTfa-faWt^fal C*MtC® C^t¥*f1 ®It*R, Rtf 

£*f-ifcfa fltni fcafatrfcja ent^t® ®*i, *tft«< 


Me® ®t*i c*r* -attria w* *t*Rl car®* 
aai car* i 

fa® Rt* *rf® fa. 451. 4‘* *fatC1T 
*t$* C*1 fTM C¥t5T «rt^« ^tfa¥ 
4tM1 C¥*J5? C* fas W ®w 

54»ii ®ti fa i «rt?fa 4®^i c¥tir¥ c*n c* 

«rt^ *1^1^ it*i it**n Rt*tc«rfl 

*ir=T 'Bite* *1 fa^i **ite®* 4¥-4f{5 
C*!t¥e¥ Oft* ®t*t 4¥far5 ¥R®tl C¥** 
¥*e*. 1*1 *®1 *1 ; 5S[<tV *«C¥ 

C*e* Wl *"*C^ Itwi ¥llt® C¥t* *1 
Rtw ®tfa 5ii i «rc5ie¥i iwi, Rfatcii 
Wtl ^fa^S 4^1 wi fa® 
*?fa-fa«t®t *t® 1*R« ®PR®®—*(<W 

®ti faw® ®tie^s ®w, i^n 

ItllCT ®t® ^¥t*1 C¥t* fa* fa*W *1 I <sfa 
*e* «i'<iaitft *?li“fa®Jt*t*1 
(Vitalist) Michael Polanji «f|® 
fant^tT* 1® ®W ®e®5f ^ 1 , “Life is 
not explainable in terms of chemistry 
and physics alone, and the added 
ingredients transcend the realm of 
knowledge that is available to the minds 
of men.” 

«Tfa-fa*tt** *1fa^$ wt:*? fe*t® fa^a 
¥« faati*® c*c® R*4eitn ®nw. 
11 ®t*i**tc*® ¥fa*t«R ®nc® i 

®fa ivaj—«it^ t 

vn «rt*re¥ cifafit® ®tc*r elite* «mtw* 
*rtnfa® ®t*e¥ *i*^t® ®®e® *e* i «t?faa 
«rtnt* fa *®). 4t faei 

Rti® ®e* R«ra*tft «?1*-fa*»te*® 4*^ 4^ 
fawte*a ifatcu nfaeii ® «rintf nta^nfa® 
*•*#, fafa® nfaeie* ®w®t® 

*®7tfae® *Jt«m ¥®e® ®ei i 
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«tt1—TO qtfTO 
«TOa w fV ? «rc*a fe®a c^t^rt'e 

<TO ft I ntTOa facia sfft-fawta'ia TO, 

stti «Ptacacaa ^rty «tf®faFata 

facia aacia afa:«r*ti i «fta-fawta*f 
Reiner a?C=T TO*. TOa ifacacia TO 

qfftca aiata aw®tfafifc 4? TO I C 1 Ca^[ 
st%a acu w ftaai ®ta fcvr nt*tfa* 
nic=T« C®fa 4* TO, ®tfc ®\aa\f®-fawtcaa 
V *tftcai «rti *r**tc# «rfatcaa ‘«itifa* 

afCTO’ fcla ft<»9 *C3$ £®fa *9C® TO I 
aft aa® ‘«rtifa* ata ‘naa na ®U» 
ata 1®I®1 TOC* C^ta ifa-ftwtfii C*ta 

at®a c=ft I f«wt4\ Van Renssaelaer 
Potter aacfa 12-fr a»iatf®a ®1I 

^rsia acacaa i 

(1) «tc®T* ®faa®i 4 ? facia 
am al awtn« ani ® «$a ajtl*®ta 
aw ftcaa ^farac* wi *ca scica i 
atacaa «rf® ®caft i%a <ercat*H aa ai 
ifea fcia a* I 

( 2 ) nyfta—apfacatcaa ca^a ®tn 
«® *aif®c® to ca,*roa&*TOi 

*\ «rftFat«ft «rta ft 1 ®’! aca to i cata 
^ ajaata *ca, ®i acii <wfta i 
1* Vfl^sjg i^flftfta 4* <4* a®C4a atlfaft* 
faatc* aatfa® *aata ®tc* itci i 

(3) ifaya ■apfacaa ^afocaa 

i 

^ aa aaote ifw «tcat«R i 4% 
i% catcaa faf®* a*caa ®tc«F aja$® 
!, i ®fa c*ta fafoa <tfipita ittfca 
*taa itvrta® <aaa iftwrtw fafapai- 
*®to atci TOlta irfacTO 
fan* ara to i 
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(4) c*tca tana cTO «rllfa frvtt- 

awa ate* ai c*ta ifcaa *tc«r itTO 
itcai ®fa catca «fti ia «rcat«r3fa 
lattfft «rf#ata hyfa aa »aa^ 

faf%a«tta *tw *itc»r I 

(5) «f^{5 cftca, w cata-a^caa 

«ffi> arcn ca^ftr* ff| nfiiatf 

if» m atWi «al iftw ^ aataa 
*nm amra «rf^ai caftcaa acai aft¥ i 

(6) «PNt*$ nfitarfa to 
atfara wz* aa atfaca F*iata to 
TO tar^a >rca* cattaa f®. ^a.- 4 -cv wai 
ati=a I «ryf®a to atfaca caata to 
^ a®®a «tt%a caata af%caa« «afli facia 
«rcat«fa^a®i «rrca i 4$ atfa® icr«^ 
facia *oasFt$a, af^ta ^®rtfw ^faa 
atajca «tt^tcaf nfacacia ^rc^ ftataa^a 
ivsrtca itataj aca i 

(7) catcaa atfa* TO® a^ita^ca 
atfa® a«ai «fcataia <aa^ f®-4a-^ faa- 
aacia atajca ica® cata cto catataca 
atfa® aa i 

(8) to® faaaac 6 ! ^cia 4* facia 
TOfaai itc® i via toI a^ina^lfa 
atfa® ica®, ®il «?tcaa ac<i it«faj can 
ora i 4% vi m aflcaa atai atfa® aa 
*a\ «r?f®a nitarta i^a aa i «afetl 
®ta^caa ®c^a ^ ®n 4V, faa^caa 
!JIWI 

(9) <ac®i® aTtcaa acaj facara f#ai- 
aitn faaacia to facia «rf#ai ntca i 
<aa iratcai afla ®ta itJtfa® * atafa* 
v«aaat¥ fam aac® *ftca i na« w\ii® 
TOf®a feia fa^a®ca^ faaaciaiFa®i 
fa-ca^i to itca i 
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(10) c*tw fif®i ®tfaFii f®i far 

®Ci flifa® n I Vtltl "t$tti 
fifai «t%ii fifes ®*-«t®rc*s itstw 
fiife® *i i 4fett c*ti ®11 $tns firti 
win ikis fi * 11 1 

(11) «tt*f®* 4H ffei nficm 4 *r 
nltorftti ite*, n c*ti ®fe 

«tnt®$i ®fs ill ’till'® ityw ®cw 
fidi c*ti 4=**ttie* *fedi® i 
in «fti* ®t®tfi*®ftit 41 itii <£f®tfs® 

w i 4*1^1 ®tn * «wtii itii wiw 

ifa 4n ititifi* iit< «tt*fe* ififtwr 
ite*, u ®t*itcws c*tni fie-ii *fe in'® 
•fftii 

(12) «rfe>fe $i $tntfe® it*c®s 
fen Mi *n ifmiii in itfin 
cuts fe* fes «rfwH *w«i cm ift*, 
iti itstcu «tt?fe* ^cftl ch* ci 
fine* iftft* 1*1 *i i 

wfall f®W 1t*t—ufante, 

«1t1 Tjfa^C® VtMtCIi 11 cic* ®n* 
If 1 11 Clfal 4C1C11 Ilf** 11 « «ra- 
fifffe &B[wt flfl ifalfel 1C1>C* I 4^ 
^11 hi ®cir*t «w, ®tn* «r*fei 
11* HI M* ItfBCT StlC® C*ftTO 'Iti 

itii ifti fe, ®tii *tf«n cin I ®fc mi 
fii inn «rt*li ifincii ic* itfen 
cuts * 1 ®ti ®ts®u i itwii c*n if*- 
cun ii* itfin cuts feifefesvi— 
llfel®, itltfe* 4« *fe*t® I 

ifireiwi ic* ntfeitefei imrt«i 
vtiten itit**ri Pm i 4*| n^t *&® 
It HI, *<?1 «rt«lt*—411 fe, ®fei ititi 


Ifti ?C1 ifell fe®Jtf*l 4H lilt* 

*n *1m vtife* iici fivst ifiifei 
WV, II W®1 csftl— 411 fe, 1CW fetl»tl« 
ill fee® in fe® mtifi* ihn ititw 
nfeifei* $tir* *t®ffe® *n 4i<, fiifecii 

C*C4 4111 €®tl fi $® 11 I 111®f 

hi ifei iitnw ic* itfen ciiti nit 

*n i 4it:i it iff** ®fa* i*ti itiiti 
®tf»m itw nitons ic* itfen cuts 
csli *n i in®1 ii cii «i *mi *fen® 

*i i 

itfin cuts *i®i, ci unit cit* 
ii c*i, Mi *n vfa 4H ificii $fest 
fen i $*fe cii H® nr* cm—c* fee* 
it*ni vtfe «i*f® i"le# ill* wfil 
ini w, vt^reii fmi if «intwi «r*f® 
411 «it*f®* i-ini itiitfv* initi i 
4^1 *t*e*i it®i 4ii ®ti vfw Hill— 
^®cn c*eiil iiti'sfti «ftit*J i 

$i-fiwtni «rif® ®#t$i ii i f*i 
fi«, itfi®i ii fiwftw vat® %*i i® 
$i-ft«ti meiiti m ii i ®tl vti- 

fiWftli ^t*i iei f*« 1®l*1 cii 

itn fivtitu 41^ until $ti-fiwttii 
4ii citfi* ifn^i *nci. ite* fit* a 
11C1* w 11 i 

4* *tci fi®ti * iite*i iite*ii *®a 
mt mi, f*® «ft*e*i fiwftn in 
iitve* m ciiiti c*ti ft® 5 ci^ f 

fiwtcii ifeitw irf^nv * it*itf«r* 

*)ici ifiii^i 4Cie*, f*i $i'fiwtei« 

mtc® vt* n nfii^i w* win. ^ 

ntl'41 H* C4T1-41 Hit® 11, sttsfl H 1 ' 
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CtfW* qc* JOT'ltC'lf q<qts i 
q^fa tfsfl u(V C«HM* q*qft¥q *qqtf 
Ttvwn ’ll! fiwftqq quqtmara^faq 
SfCltcq qfal Cqtwt?, 'Stt?* CTWfW ¥fa- 
qtai ¥tr*i¥ fafa<> cwt«—«£ ^f««tn 

¥ftPt¥ q<®X *CT« 4**1 ^qqfafa C«T, 

«n?k¥i ^r«w«i qtqfq* qqrwtm 
fr*ii ¥«fc m qtftqwtqn-qq 
*w ¥iw, qfhi-fiwtcqi qqffqqfa «pmctw 
¥t« W1 kfo® q* | qlfiftwfq 


qtfac* cm, «tq qqro fa cqfartf «rtw «?fa- 
ftofa mfc «t?fi wtqtq ftar cm. qtfa® 
fact qqfa aftqqst* nr* fa nt«n qw i 
4? c*tq q*«Ratfa qnMq **fi nt«qi 
qtw, 'flqqf qfaq wv\ ft* m i w <e* 
qqrttq nttf* nn ft:qt¥tq ^faq’lfa- 

ftsitq—qtq ¥t* *r* "To balance cultural 
appetites against physiological needs in 
terms of public policy.”—faw|ts[q q1\5 

c«c* wt* qntfqs i 


qjtcq? 's *fa % ^$1 

*w*t m 


qjtrq* qfa^l (Kinetic theory) ««?- 

mm **rq qqr*^ c^t^n qti cq, stn 
3fa* qr* qr* njtqli nqtttfs *3pfq 
¥tft*tfa <cq nr<? w qt* qr* qft 
*l3»Pra c^n* gtq ¥*trqi qti, «rq qrhfr 
w«i nfm qr* cqw ntr* i 
fcqfafev qfaii c«c*$. hwtfar**! njtqc* 
w *q*tq nfin^ ¥*qt* *r» nstai 
¥t*s «m i *tqq wj *tw ¥iqtt 
*tcn qtqtcq* vine* fiq—mtq fa 
w *t* qr* dtp'll . *¥t* fa ? 
q^efqq J, B, Von Helmont (qj[r 
1644) ftvfqntcg wtq nnlfaq qjqtfq 

^r*q l *m « qq n*trtf« fcq»*l 

*wfc iS¥ltq (Critical temperature) q)r$, 

*twi c«nti m qt*q w cq qq* qtqqfa 
*Wt<* q*fc $nc*, 

Wq qc^ i qfaf 


w, faq mtq gfq « 

tin ^9cn| ^nit^q i 
' qitqc¥ qqqt? cbIi m 
Ifaqtq—<*«:¥ cqtiSt^fB faqfB nto fq«» 
¥ii qqi w qto c¥tq 

qfaii ^wtfq¥Pri faq qi i w qrtqt¥ 
qqfa¥4 ^q ¥n st*t «uqtq ¥«i qwi i 
¥Jt*tE¥ « iffl farqq n^twq 

^*tfa¥ i fai^q *Hrw qjtnc¥ 

>¥¥t« qtcs qffqcq ¥«:qq st*r <tntcm 
itti ¥*tq qf5i¥ ¥«i qt¥i i nto 
^q-^qqq <tfafa?fa (Joule-Thomsoo 
Effect) qtqtw ¥fa fqq qf^ §¥¥tq 
mtqc¥ ¥gfa« ¥«i qq i *qqq q^fatrstcq 
njtqcq ^qq nfqi^ ¥«qtq ^faqtq 
¥tcqtqqi ¥« qt¥ i 

q^ftqq Boerhaave stJt^f qqt<C¥ 
¥?q ¥«qt* teii ¥«q i 1732 qtcq fafa 
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tvfv « famtl 125-1 art, 4«f amn 


at*ta ftc* aata ^t»it=T, faa aj< *a i 
4$ aTOT a* tofa-ata®fc at®tat® w 
®aata «nta ata, to caaaarn at®tta* 
aata atm ami to a® c®ta fent^rt^ 
®*a ^FflCvS waa< *a I Von Marum 1799 
»rtc»i «atijmato fk «twta to TOai- 
faatt® ®aa TOta nfm tori cafc aroft 

De Morveau, De Fourcroy, Vanquelin 
— 40°C fe*TO aJtcatftH UltTO *1®® 
TO ®aft® TOa I < 1 $ aaa Monge «W 
Clouet «rma sNa * to sta ton 
TO ®7ia SO s TO I to ®T¥*l 
fowfftTOS TO^at as fk*\ 

»1W C=T^ I TOl ns*lTO aia$® mta 
arncf w at®t®i =n <aaa sata atm cm 
«rt« ®*at®$ (B?q) nSHta mttaa ®aa 
mam ata ^a ®si tosi i TOft® fccwwnr* 
TO STOa « ft^'a ftatta North- 
more*aa TOl fcMTOtm I f®ft 1805 atca 
c*rfta, ®t$t$t«tft® TOfn® *Ut*r ^aa 
ataTO ®t$-TOt$® mtat® fw tom 
® ti ®aa TOa, to ®t$a «ft-«nrto 
wi ®«® aj«f *a i 

«t®®nr® ^fafa am mtac® ®*ta 
nfa«i® ®aat* to a?l®t®trt stata 
atfc®a ®Jt*ft® i f®fa fc®5t v 
mtftwi 4®f3 (5^a to ®ta »a®- 
«rtt« c3Ftf%=r aita fc«*mr ®sats ft®ta® 
caa * ntto a® ®ca c*r=r i mn* 
TOfe f^nfsiafc-ni (5*5 * w) to 
^to atm i fa®t*®*(< fa® ¥iw 

C3Ftf«=T ’tJt»l fc^a* *t® aft®® at® TO 

sta ffin nti «w nfirm csrffaa fttwa$ 
fr«.aw Fttn ®*»1 to at* « %®a «raa 
W*1 ** I <4®tC* foft C3Ftf^5T ltft« 


ftfcstrwa ata®ft®, atatratraa, ®fta 
sft-wntS®, atl&tt mwft®, fttetwa 
carto®, mrtmtfaii *n?fe *t*a®al* ’frt*! 
®a*l ®*C® F*71 Colladon 400 ^tf- 

HQiftl m 'e -30"C^*i1<WrK ¥C«* 
TtetiTfa «ia^fFa W I uWl 

C#it^ta *ltas 4®® *ca M. Thilorier 

«ia^ta nfaaf®® ‘na^ «t?l ®a»i 

•PrHfew m 

®t^-^wt^® i f®Pf COs, « ^atcaa 
^ «T¥tF *1®® ^a=( <*w 

- no°C cnc® w ^ 1835 »in^ i 
Thilorier-^ frlftarm *TttoI ^ItStC® 
1845 >itl*i$faf*H, c^att®, cata^ 
cfejt^at^® mm ®a*i fiw « f^i ®wit«fJ 
mtTO nfai® I 

-iio*c ^a*®ta to® mm <rw 
st*r TOtn 5 ir?« cat® ata •, cm— 
«rfarw*. at®tm 

®t^a amtarrt® « ft W I J- o. Natterer 
(1844-45) ^ 5tn TON ®ai 

^tnra ®aft® ®at® f® ft ■ faft 

ft fa® ntm^ta wtal 3000 at^a^a 

Ftn®(& ®catoai cro fcaftvf -l®t^* 
aaj®tr»f ^a®lft®ma maj <at ata*ft^ aaqa 
Vi ca, n* aa mtnc® ®aa^ 

®ai atca ai i 'Itai ttft 

mm(Perraa n e n t S as ) •tfta ^lf®aft® f wa I 
ft® ftgtoa acaj^ ^tcaa a^ ataai 
«fatft® vi i 

mm ®aqtwr* cro naTO 

®<Jtf? Ora T, Andrews 1869 atm I 
«r»®*fc® F®ft^ ft^ti a^tmw t®*ft® 
®raa i mtma artiaRi fca»®l • 
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fiifairftCi nftfl f fti faff 
nTin ®i^fim nif®tf*t*« «f itn 
ffnis fro ift i foft f«f®s fef its 

C0 S -'4B fifinr sttn fifttt ^tiTO* ntsttiJ 

ffft C^ferar ^tjt TO* t oq{$ Andrews 
Isothermal il «nt^S,t«Fi ni§i*®1 cn«T 

iftn nfsfs® (l^fea) i nitons mfcw 



<iti®wi fan* ntf fss* « s»i, to<44 
c»m ab CO, >|"^f wtn, CD 
wr n*nff ®sn bc «Ktn wtn f 

TO ^ TOti$ f*iaf1 1 cic*$ 

BC «»f ^tTO*TOI nitfitf, C*Ki$ 
ifl Cit® ntti Ci, 5t*f Jfif TO TO « 
mtili wi **% ntf TOfa f w 1 
2I-5°C fcf ®ts nti®i-stn cnns. <4f $ 

ntcf, cto iij®tins mtfit*! «wns 
Ml fig^i cftfc W 1 31TC $'<p®ti 4$ 

sHfT^tc’ta froti me® cncn fa^r® nfan® 
*i «fti 3lTC-f* §ni *|i¥ftC4 cnii 
iil TO i*!E® frg ittf 111 «Tlt®5 

cTOfro n 31 TC &P®ti fcn* co 2 wtntf 
400 stn «tritn fscn« to 

fil iti s»1 W 311°C $^®ti it® 75 

itiqsnti stcn$ co, <ro itst 
3®it< w cic® ntt® &p®ti to *fi>i 
nfai ^ix?, nta fcnca §h*®i ntft® n® 
Stt$ «fmN fit C*tf ^1 Cfi CO,-Cf TO«I 
fil itw *i 1 *ih f®ft c«riti ca, «rt®jf 
nitcna^ TOa **15 topwtftoi ntci 1 
ni^fw ca $a*®t* to ftf ca §a*®ta fcnta 
a® stn^ «rcitn fai c*tf =11 cto, 
nnntf ®atn nfai® ®ai ata s?i—c’jt 
$iJ®ttft crt T[Wb fca **1 it*| I 


U\ fs® 

cna n*tlSltM 1 f 1 W CTO 1 ^tl, 13 *rC-< 

Pw stn Arftfr* co, n?in!s mrt\n 
«tim stn ifkv n:n nw^H^swutn 
ncfe 4iscns ^ TOtft (fsca AB ) 1 

b stcn co, to ntcf «w* 
nts®n« jp® to «rttn w\ C ftn?® co, 
ntfltnjn ®sn in mil cnm CD 

Mi TO^-stn if% nkn® to co,‘-^i 


n?^ ^^^1 ntftntw? ww citm cnn, itft 
njtn«f^U4f cfsi ®sn wti nfi*i® 
fit if®! n m 1 ftinl f ti ff 1 ^ **—stn 

mcitcm ^tcn ®ttwi nftitc*t^i®n fit 
li ft nf 1 ? §^®ti ^is^titcm n fn 1 
*Ot« 4 Cfi ntfiftCil TO fciWtftTOl 
ntiw upr ff^i nWcnm ftn—cTO to 
fii ^f®ti n# fii mi 1 ftii nfncfi, 
mfcjtttfsr, it^uFtWi, f^fni^ii nrt 
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*lTOc* - 118°C, - 146°C, - 241°C 
«-268°C. 

1877 *tc* R. P. Pictet ®?* ^f*C«f* 
«j*® *?c® nm ** i faf* *t*c*® 
(Cascade process) TOtCW TOc*m 

*?fe fat* «rtc** i *tm® 

<4^{s s&m* w fare cOj to* ntitc*i 
W * 1®* ** fare fas stcn ®s* so* 

3p® T}"^® **1 I ?PlCO, 9|Jt»T 
®***reTOi <ato fevi* ®s* co s -c* 
sft®* mre w fVre «Mtfa® 
TOrenfare ft* stc* *1*^® **i *i i 
*t* $*p®i c=rc^ - i20 e C-4 c*ftTO i 
w 500 TO^*fa ?t*f «rretm toi *tfac** 
®S* **t ** I faw W 
i** *>i a* *tre i 

L. Cailletet (1877) «f?T <wl? *ISif®t® 
*fTO* *tW?tW*, *t®t*> TO* TOfl- 
*tt® «l<?f® TO*t* ®S* *re* I *15* 
TO TOfastrefifa *fTO1 (Adiabatic 
expansion) *TCrf® I 1884 *tt* Cttfal* 
fasst^ S. von Wroblewske Olsche- 
wski TOt*® *®f®t® ®S* *fTO* 

TOTO to sfacgtw* TO*t* ®3* **TO 
cth stTO, fa* $tre* refci far*®t? *tf- 
*fa® W I 

Kamerlingh Onnes 1894 *tC* *tTO® 
*f*f®t® Sfaft* ® fa*fa* Cltafa® TOTO 
TO *fart«FTO ®** TO* I *tW® 
*t®fal® TOt*3fall ®t*tTOt — 218°C ®** 
*faC«R TOTO *11 1 fa® *fat5tt*R * 
fafantre* &P®1 *TOre - 241°C * 
—268*0 ; ^®TO TOt*® *l®f®t® SjfB 
JOtTO W»l ¥*1 C*t* *1 I 

TOt*® *®fa *^*1 ®t$C§tC*R * 


fafarctm ®w *at® TO mrf, ®** qF*. 
ta** tffafaat* «tf® *cm* $ TOfc 

*1 I J. P. Joule ® W. Thomson (Lord 
Kelvin) fafa* TO* fatl *¥ WM faW 

•riPfal ftnft (1852-1862) I 1807 *tt* 
w c*H>rfa wh n?t*i to* \ 
♦til cm*, ^56 5t:n a fa® nifac* ^fa 
fai stcn m c*r«fi *i, ®c* 

*tfa^* i «rfafaF5tt*^ 

'srfafasi *z*\ i ftfav ’tjt , T faa ^tn <*l 
nsl^tfS *cs* *n\ famt** fa*tc* 
^n**l® **i 

(1) «ifaifa«t9 m *ntcn* 

^*s®fa c^ nfa*^* *(?, ®1 ^S5 5t*f ® fas 
stcn* i 

(2) *f * njfa^, c*^*i 
sfaistc** ® fafast* *t*i, 

«tfafa?f5 m Jfal To TO I St^CSI- 
C«R * fafast* «DtPW ^s*®1 ?fa TO l 

(3) «rc®j* mtwrt «**I8 fafafe *j®- 
(Inversion temperature) «lfCf I 

TO* TO«fa* fcm 

«rt^* ^*-1 j*r* ^fafaprfa ^fa nti 

4S *\C5 TOC* frp®1 ft* TO; 
MK ci feasts *F9i-lS*** TOfasfa 
*lfa*^* *CS, ®tc*^ *1* fc**1 TO I 
*^«t**( Cailletet «Tfa- 

fastt* *tc* *tfm 1877 *tc* *Jt*C* 

(®s* *nti ) ^i«* *«to csfei *C5* i 

*factf*, TOcfrtc** TOfaff ’tJtcns *j^8 
*tstsl feTO, fal ffacsi- 

c** « fafawtcsfl *j* §5p®i qTOcq —80°C 
—240°C I J. Dewer (1900) ^*-fe*** 
«rfcfaRitc* mtcns jtc*« ^tfaitw 
fa*tc* TO *t^C5tCSR nit* 
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1972 ] 


<**f*l<S »OR I to TOI srt^tW 5 ^ ft* 
to fHlf's *t* *tnt*® erftftt* * tt- 
cstw tor* «nrc* —200°C fe*3t* 
ton tore i ^t?n« *Nf fifm «pi- 
1 ?^»r=r tofSto artftnj ^st* *iffc fefto 
( «ftl -*250°C) tot* «ftcare **< 
150 5tn «rnt*t *r* <to «iw 

nfm **F5 apWf far I Dewer fttrgi- 
tot* *lfcc=r tors *?rct* Wij« 
to tori «rt« m ftlttoro* 
to ws fHl'f'S **t* ftTOI *t* 
fc**1 to* gtf ft* « —259’C-* 

*tn «i *$:* tor® f* i w* to to 
f tlrstrwf t *<* « *<*fa I 

fffiitf fitr w **to *fo*to 

¥CTR fcwtft* H. Kamerlingh Onnes 

1908 3Tix«i i ft* stcr w fttrstwre 
*1^* *t* *t»it*® fto* totcfT 
ftfto fJttf* tot —255 9 C~* to 
retire i fr®:n* tofto 

ajffc fc**it* ^tos fcap^i totes 
W f 5 ! I f*T> fc**3l* to fe*31 atfftn 
to ftftto tot* 150 to* 

totnr ^*t*i torn tori etn «mtn 
*t* foft s**i ftfti*t*r* toai tors 

***t* CB&1 *t* *J«f ff, TO ftftltWl 
tol to 0'82*k-C<5 toft* W far I 
Onnes-** fgnr f* Keesam 130 ftfjwtfll 
stn «ft*w fn ftftitoc* *ftre tof<s 
I nr* *r*»4'2 0 k &*®t* 140 ftfjra^li 

stn «mtr*r* rrk fr*<®t* 23 *twflhr 
stn «mttn sstt* to **1 tofntfi 
Kccsam * Clausius w«i ftfalt* ftn *f 
*r*Wt*tl torre 1 $tn* *v*. «w 
Wtitf ffe R*fti to—He I f He II l 


fit ffe «RTI to toltW* TOT 2 # k 
fc*TO far-f^sfC'S (Triple point) nt*dt*ft* 
(Equillibrium) ftt* I Wl ffftlto to 
*[*t5t* Cf% Ft»ltar Guiaque I 

tor fftff ^fi5 fprt^tPPf (Mono¬ 
graph) qMTCT «rft"T ▼Wf I Kamerlingh 
Onnes flftf» «I1»CTI CfWtWltt 

fta^H (Monazite Sand) cfc^ 

Torar 1 toitf fq fjfaitfi 

*n\ •fftf'lw V w 

wli ttrrt fit« 1 

twitTflS W. Harapson 

(1895) « £f®stto C. von Linde 

(1895) piii*nto5 ft'st’i w 

flCT VSJ^stojai « 

¥ft«f »ltffa? I Linde 200 ftffwt* 

Btn CfC¥ 40 FfC*f « Hampson 

200ftfiw^f 5tn eft* i ftwfa to 

^ftffl'5 fT5 CW=» t ffwt^ Claude-* (1900- 
OS) ftl W *ft^ ajar erfotol f Jfftl 

*t?an fnf«l« *5C* Claude 

*tf*l8 ff’at? api^l* ^ i *jtf®tofc* 

«rntitnr fan i&tpr* tfi«i w gt*i nti. 

w fS|%q«cfffw? fnto c<®* sftf to 
fi ’ftfwi *ca cm «tt f^ft fnto 
ewi ft>rtcf cncttPutf tfft fjfftw *r«ar | 
c*ft$rto*i tft« —i 60 *c *ifw ftto 
to i cnttrfiiitf tftf * cvcwtai 

tof fIf^tfl ftf« ftffe *ftf I 1934 

»rtrfl P. Kapitza Claude-** Cfto pfto 
•TfW fTfftWI ffStl ai^arto af^tffar 
*t*an to efto Prt»wt* * Wtf* 
fW 15 ftfti tt* nttfsr, 
to* c¥tar ar^nN fd an i «tt fn f*fPi- 

**tf** C*tf totfar f* fl | ftatf * 
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fiffoattw to &S5 5t£99 9Jt9 

9*£** cita 9t9. f** *t*t«tf* 

iNn-toi *ci cn, t 5 9t9t3r tow to* 
ci9 *9 i 

F. Simon (1926) 4* toll 9*f®£9 
f*fa9t«f 9Jt£99 9*i> &p*t9 to 

9tto *i*r *£99 i 999 c*t9 nrt»i 
^*ti *<?'* citfi* * 9 , ^^r=r '®tt v r? fan 
« c-rtfa® nrt>r c*9 *£9 to «tt*m 
cto *9 i 4* ©^c* f^far *twr »itntsr i 

9faF9 *Wt9£* (Active charcoal) ^99 
*t*tto£99 9t*tC9T it^l *9£9 <81 

fifgs nfito to9ti to ciw *£9 i 

499 ntr^ti 9t*tc9r 4 * cntto to 

C*C9 f9£9 9*t£99 fas\ 9** 

to c9£9 «rfc9i 4* 949 srn firctw 

*£9 ftflwtw ©99 *91 *9 i 

*1jt9£* ®9£9 *rfl1* *9£®, f9£"t9 *£9 
*t*ttoF9 * to9ti 9rt9£* ©99 *9£$ 

to «i®jf4*p5i ©tmtati tot*9 or«n 

to ©99 £<®rf9*c9a cs*i 59 £© 9t9£9i— 
f* *C9 — 273°C 91 0°K §^©1 91*91 

9t9 I Kemerlingh Onnes 0‘82°K * 
Keesom O^l’K i§*©1 9$ *£9* 9599 

f*ft9t£99 9t*tC4T I 1926 to P. Debye 
* W. F. Guiaque to ©total **$9 W£* 
^IttotlllS* f9j>4¥£99 (Adiabatic dema¬ 
gnetization) «Wt9 *C99 I «ritfe9t£l|5* 
Pfcltoa to 955(1 *£99 P, Curie 
(1895) | m 9£99, ©tlttojtfiS* 
(Diamagnetic) *J*H«?99 nA 9t9t99©: 
C^a 4ff99T (Field strength) 4H 
to£*t* f*I tottojpfe* (Paramagnetic) 
*llt£<I flWTCI (Susceptibility) 999 


[ 259 9*. 4tf 9to 

fait* TO 9J*t*9t£© *fp9f^ *11 
tot9 glWf©1 C**-«rt9£9ri 9915(9^* I 
4* lllto* Curie-Langevin <3^* *«fl 
*9 I 4* 9©9t9£* *t£* 9tPf£9 Debye- 

49 sr^Pr© 9C9 fc*©tc* 999 «jwi ^9 

*t*t*tf* to 9t«91 939 *£9£fl 4* 

*t*f®C© 4t*M 9Jt9t9rttofc* 9?t«fc* 
<4*15 totE9 C9£9 ©9*1 f*f*l9tE99, 9t*t£9T 

1’K-e© to *91 *wrcw 9wr 
f*Pl9t9 f=mstcn 9ftl *9 1 499 
33,000 9*1. C’RjJffV «f£9t9 ^91 *9 I 4$ 
*199 Vhttil Ifc C*rw 9tc^, ff« ^99 

«t*r «rt4t£99 to9 p!95t£9 9to tost9 
*^¥ Pf^fil'5 *C9 9t9 * faft nrt9t9rt9- 
C9f?¥ *f«rt# ^ts(9 «99 f*Pl9t9 ¥^¥ 
4‘t'OI *C9 1°K*C95 C5|£9 ^t£9 I 4^ 999 
^t9tC99 f*f99t9 to 9>£9 C99 9C9 

C9«91 *9 « C5^9¥ ¥r*f9tf9'5 *91 

*9 1 totnjttofs* n?t«fl89 fall $•$ 
5^ C*t£)5 to I Guiaque 1933 9tW 
njt£©tPf99t*f 9tTO^ 9J9ft9 *C9 0'16°K 
^«1 ^ *£99 1 De Hess ftot* 
Cift9t^® * f® 3 9C«sftf i I9t 5 f (Dysprosium) 
^9t|9 9t»1C*^ 9J9*t9 *£9 99fi?C9 

0-15°K * 0‘09°K fevil *Tt9 I F. Simon 
« N. Kiirti 1935 9tt* C*fa* *^tC91- 
f99tH V$m 9I9*t9 *£9 «ft9« «t»1 *4 
•ft* I 1935 to* W. J. de Hess * 
E. C. Wiersma nfcff*f9t9 C#t4 f^f*p9 
9t*t£9I 0'003°K *^lf9 **£© 9f*9I 9t« 
*c*91 ^t«f*t«i 9*to ctf** mr®£« 
0 01°K C9C* 0‘02’K !*»«1 *91 989 

OTI ffl <4* *4W f99*l9to 4t*tT® 

*t99t9 4£19 TOi 9^t9£9t* *£19 flUt^tH I 
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fffn &*r«arc*9 Ttetni <jf99fa «tffa¥ 
¥"*!? ¥<<Jtt$9 C9 nfa^iprtfe «ffi ¥91 
row, w 4t99*tfa9 9Ht9 4* 
fH«i *rc%9 ^firi 9rc far? 4C>w i wt9¥- 

»Tf *|Wli 22*8 *tl 4$ nfifwi f*rrtc c i 
fowtft WW I 70fB Itl «f¥T¥¥tr9 49 

9Wt9-9[f991 *1tT99 I 4¥T¥ ¥tt9f9¥l 4 
CiffW C9 ¥fiw fcWfH 9t9Tr9 VfTWtft 
c¥w row, ¥tc¥ «Sf *r¥¥ ?tr§9 ¥9"fcr9 

wfa* or«n ror* i 

4$ nfiflRI ¥fl*9tft fft, 99f9®rfa, 
VI « ffif ^PTl 9T9Tf*f9l 49 ^ «ft¥9 
*nf? *T"*tT# ¥9FW ¥91 919 I ¥tlt¥l 
iffar-fawN, ¥t¥h 4 *»m *if%^¥=r, 
Vi9t\ jRww 49\ «itff%¥ ^Ntn *f"9r# 
9t¥¥ C99t9 ft?T94 9t9K9¥9J- 

« *tfl¥l 4ff1 ¥91 tf9 I 

W9w tfrsfct? 4^ $99 «trefe«mi- 
cronr «rt¥fo¥ >i"»w? nfin wN 

4 fa*lt9 C99f9 9HH rofl w)*) «Tt99 

«i¥fa rol *f¥*rtc»i9 whin vttf 4^ 

$99 ¥9T ¥WW» 9J9TI rot I 

•ffflt* 9"»t9-*l¥t9*t 4* w ttftt 
9Nf9i ¥9i row—*¥t< fir^n^Nr 
<&¥WtV?l I 4| 9¥9 $ "ifftl- 

V* ¥&9 frfiff 1972 « 1973 *rtt«l 
fewTCI* *lf*¥lR1 ¥91 tOWI 
^ Wl 9t¥{9 9¥ 9<tft* 91 Htf'S 

¥*tjS¥Jt¥ ¥JtC99l 4 4|4Cttft* 
,P#fl *IWWJ 9tJ* C9C¥ ¥9J *«Wt 9t91 


«f¥t9 ?I*Ttft I 4$ tr<¥ W fat* «tt¥fa¥ 
¥"»IC¥9 4¥&1 C9tfc ft¥t9 C9?t9 «TC¥ Csfct 
¥91 9E¥ I 

49 ¥tN fa?N 9tflf ¥t99t49l »T*tC* 

W9lWt*t 9tf¥9 9ft¥tlN MW 

?aC¥ 49^ *tf9¥«9l *rt¥¥J9fo¥4 

¥HW I 44 fa 4¥t99 «(tvf¥¥ T*t9- 

wt$t 4 ^ &*mw 9 wtrorfN nfa 49< 

49 9t9t? t*tWt¥ C9C¥ >T94C¥9 

9T9H1 f99tl*T9^ W*t ^9 1 ¥t9 

C¥f9f9 4 WTtWtWl *lfil¥Wl ¥*rt9Cf 499 
1963 *rt¥ C9C¥ C9filt¥l, C5f«r«l4 9tf¥9 
^jWttSl f99tl99 iltfWj «t¥f¥¥ V»ICTI 
n^¥l 4rf*r¥tw C9 99C99 ¥JtC99l 4 «T9- 
C»ltf^¥ 9fH 91 faXtlW (¥•! 9T9¥« 
ftlflH, C9? W1I ¥JW91¥ ¥9r¥tff¥ 
9ft* 9t9ti9f 9? |? C9C¥ ¥91 V«WI 
Jft¥99¥t9 4 9S9tft 4C¥ 9t¥I9 I 

SJWttl* C«ff9r®l^9 t9WN 9^99 
«^9 4®«9N I. C®f%® ( ^99t9 ) 
¥^89 §9^*9 9t*tC9T «Jtfft¥ *1^1? 
J|-9C# ¥91 *[WW9 9lt*l¥ ¥N^ 499N9 
4T99 f9l«9l «T9C¥ 9WW C9, 49 ¥C¥ 
*jf99\9 «ft¥f¥¥ C¥N[ «T¥t9 

¥91 ¥t9 ¥tC¥ V119N 4 WUXI. 9W 
9fflnr*f¥ 9C¥*rtC9,C»l f«tl ¥tnt9t ¥t9¥ 
9|C99 9191 ¥t*4 ¥ln«tW 49tf¥9¥t»l 
?491 9tT9 I ¥t9nN «l¥¥ 

C9^ 9-9ftf ¥tcw ¥Wt9t9 9J9H1 ¥91 
9tt9l 
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fafai fta «i*|3 

¥fafe n^lfo ^ *(fa**Rfa fafa* fa* 
•fatmtwi towi ^'imu 

tart* «w *fa*i fewft « 

*itc»r *fafaftn fe«sfa$ i 

& fcn<sr* «fg?r < *rf«a?t«f wt ♦ffah'fa fafa* 
c*rw ntift* i ml n*n wra n^raftwa 
fent«$ cn ml nfa*ircfa *rtw fa6* *«w, 

Cn ftltl »T**T >|W 4*3* I fetW 
cn n**i *n»»i ml *ff*i ^®**rrc^ 
**r fta, *i *tiw *tn? ntns 
c^faffaJ n» *fa *jwi *ws n* I 

TOfefiltl *TW1 «r fiRttW ftattf »[- 
m? ^far^fa *fafifa csitMTfa 

<sfe? wqjfa fa-rfa *fafa fewn ’TfatC’O' 

ml w nwn nfifaiwi tou* 

«, ml *rfiwi Titrow wti« cw 
c*fa >nv9i nt itwm* *ta m *K hi- 
^tcnr nfafal m*< *fa*r few ««rwi 
>ife fat* «rt*$tfvF gfa wfacw 

W*S «TtT3 I 

WMlfa W nttWH-m* 


[ 25«r H, 4«f 

TOR c»rcaqrfeti\ »w *Jtfat*tfl*1 l^ffel&fel 
R* cfc^CTtwfaft* H* *fe* ¥tfa*fa OR. 
gtfesr feft ml *«t* fesi* tor cn, 
n**tc$ *t|nwi '•jtvrtwl fawtfa* 
nrwtfa afa*l «1 cnt* ntca i *« fafa 
ml «W« TOR-*fa*r feWfi nfattnr 
nfaSfa sttffa* »w *«rr win 

^Tt*ttw C¥fa Rtlfetffe* W1 *1 Rtlfeffa* 

Rtta* «r?« c*fa «rcitw$1wi Rtt* fa ? 
f^sf=r TOR R, Rtuftfl <fatf%Cll 

Ifefan few c^rc-f^fe Htftw nfafa* 
vrjw$\ *fafa few 
*t«* i fa* c*fa or-*l rot fewfec* 
*fafa* toi srtfta Rfam ri i 

"*ttl ^i cntcwi 

fenarc^ <•! >twi wr-W^l few** 
^ti «iwv ■rfirtt^l' ¥jtr>«i« 
c>i^fa w*rtffe <rttf i 

*R«»r 

*ff5r^« «rti 

wit^af nr? feta w *4¥-4ffe cwr 
•fe «4»itfti, ftan cftn^ vrcn ntnc^ i 


C’tt^ 


cntf«r^ fa® fa cw fa. fe*itcflt^ v<ffe 

ftwcw—cnfaT 

mtnfa, m i« *t« w* 
«TC* fa®f^lC^ fa^tl ^C3C^ i fertw 

nfaar^ « fepftn w§* cnfatffl 
fe^nt^fa ^«i Rfare fa i 

tapffe¥ cnt*ir¥¥ hfa^r cn, ¥i 
R«f¥jtfar^«trf c?«ri cn« <p «t¥t«tffe 
** i wrrttw ^ U%fin cnfaw 


«rcvfei ¥tr«n *i¥*i *1 fa i wn 
ci, cnttfecife fa«t^ fa- 

Tf^tcw «rrsta ¥t¥faf¥tc^ hfrffe¥ 
cnfacw w*r ¥ffei fan ®?fe frtftni 
nfa^nfa w ^cnft3?rt*« wj w*l* 
fetn ’jfai cn»I, ¥<R «T¥fa» ¥¥>1 
Rtwfa cnfaf »fafaf «c«i ^k"i i 

i¥ «f¥ fawfa^ ^ fa5it¥f wrti 



4feta, 1972 ] 
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faci? 4ii 4icn «rtm i $tc«r? icij 

4i. 4. cngfarr® in fat. 4i. ^tfrvit? 
?4 fa*fa?jt4 fawtitat* *itii? i 

fawtifal *rci* 4 ? ^tfn® mre? i 
ii 4ifafc jfe *iti? f faf c?t? njitit 
3tfa? ii I ftCTl f till TO 4&1 

?w 4ffri i?*!^ stta„?i» ufai ?c? ii 
intii fi$i< ■jun itn <$ i 

4* wtc?i facitftn wr ci, ititH 
fa^Tv fin? *ci fall 4d fcii 
ititifaf <8*lfatl«fa ?< n i '»rtc?ii>t 
4*?t?4 4tl?—ItitH fain ■qjJFfl TOl 
clta:*? fa$T<> l?l ii» fa* 4t?"tfo? 
fcM it«n c?4ti-4?i i men men 
n*?ti w neitn* itm ira 4« 

414 fiUCH fll C?l Cl, 4§ ^ 

^Cltfaf ifell «*t 4C1, 11 citatafa 
IJfaJI HI 111 111 

44&1 fa?Tl41 C*ttl4 cfcfalfaH 4!' 

c?fa« ii in cm cfeftwti hctoi 
«? cii i itfhr ??4ti fi*jvcit$ti fecn 
cm 4tn itnitci? cstc?? i» fnpstc? 
4t'fe 411 fcfa «(ll cil I WlCl 4t« 
$11 Cll 11, 111 4¥ *flC* lt$C¥ 


Win cn— itc« vf? 44$f ft*« 
ItCf u i 

fa *n 4im ijtui m itir 4* 
111 4¥&1 14 4TC1 Cl, fclSTfa* Htt!t¥ 
$f& fcntiti 4tm ifaitnm fa4? 
fall fa$TV-4?¥ 4ltf?4 11 411 4lft 

Cbfal C¥<? HI CltTOl WT 4fft 
I4*tl 5WH lt« 41' *rflfa 4&1 4B4 

ifan itn fafH ?i i tMicJtiiti.nlBf 

ifagfa tatmfec* ?< iic4 csh in, 4ti 
iny sH 4tci stn fan cfci itn i 4$ 
fa$rt4? <?l$ ft^i in stiitcn? itfaif a 
fcl? I 44Cf Cltl H Cltlffe 4t'f5 41' 
ifaiijtntciWrt^m i *tac*??c?fa?t4i 
arcu 4i *ivsf w wi ntc? i ?$ 
fafai fcfaei cnti ne* 4l mfc i 
mtitsr citmfea 4fcr$ ini 
H^sfii 4i' i®tnt*£f i*f i facii m 
fa^ faatifai iciiitntn 4^ *rH# «w?iiti 
state 5 ?! i *tn dtawi W!HH» 
itac^ fitw^tn null station 4i' 4t 
-tfaif utirs 4rtic4 csfci mu i cl? *rfi 
«tvfal ^ fatfl ^l?tlll l'?^5 1 C? 4t??l 

??14| Ifa? 41 ^Cl? lit! It! I 



cww* 


»if»r, 3*fa c«rt?i 

< 4 ^ ?t®?f ^t*ft i *«i* ^n™t« fH * 1 
htaj <wftr®tc* fan «rtnf 
l <1 ^fsaii ® piWtf* 
fltici c* *< ?i «, *t®* ®*re® ®t* wt< 
*fft? *T®J$ fa^l <W 1t¥W ®t* 
*p$j*fa w fa, «rfai fa®t®^ «rnt«ra i 
c** m, ^-*r*tf i viz* <m c*fa fjuwfat 
sfaratfci ®tew *tei ®rfafatfrt i *ift* 
*ic*T5 w* «rt% fan* wen *i<«tw « 
faanntf w ^fwtit, ® 5 *t* ®tcw 
*vw ^JllWttf TOICfl ®t*1 

«rfnt* fafas* nf-Mn wu cw «rc®?- 
«<n tot® ntt*. c®*fa ntt* ®tnt? 
^a®tw *f*ww®i fafa* ®w-frito 
«rtai qtsen cstn csiifafa 

<srt**t*tt* c* fctwfa *$ ®ct, ®t* 
*utfat® fa* i $fe *<t¥ *n *t* *fa 
®t*i <irfa¥t¥tt* ®tc* w*ifiwi*i 
<*H ¥*t® ntc* i «it»i ^ c«ft¥ 
fat* Wt^l ®Jtl»H (620-700 m/O C*fifat* 
4fa¥t¥tl* *fa »I*JF **U¥W fat* *lfa 1 
®tnt* (500-570m//) wt*l $CW1 ®fatts 

w w. ®c* »it*i 

*t* I <<¥$®tt* 580m ft ®*¥-frrtifr* ®tni 
c*tt«t *tt? tw ww to* *w$f« *w*, 
c®*fa «ifa*W5*f* *Kfa*i® «*?t ®?^fo 
®tttc® ntt* i wfai «jt*® ®*fci *jtnt* 
w «i tfc*, «ff®i5 arfaftftc* 

<u fan* fowl *H *t* ®*< *r* m* 


fan* ®rs^f® ®fai® w. *ffa*ft® *ifawn 
nc^ ®t*® *ifi*^«f ®tfe i tortm wr» 
®^a «it»i ®tntt® fafafc *t*¥ ®t*t*f* 
n* c®fc *fa *»it* *t$* fan ®tft*. ®fat*f 
wr ®t« ^r*il ^91® w i 
fldt^®: f®^f5 fafttn ®?ff® 

^C51 ^<ri (»it®i* tanflr), ^c<f 
®^g®l nfs«if*f) *z<i i 

^»it® c*rt^fa *r^fiF 

I ^9®^® 4S ^W| CT®11 

i ^n c<re^ ®f!5 

*c<* *rt«f®j ®®|ff nfflJitn*!®®^ c^- 
jj^f ®t?r i ^-®tt< ®| nf«- 

w 5W i *rttri ^rtwte® fifH 

nf^t*i fiftr? ftpiw ntwi c^e® 

^$tc® lfiri«rlf ?es ®1 ti <®I8 

ftffi nfat*i *it?i ®te»itc^ fiftci 
fqfrc* ®®|®tw ®te^ ntwtj nc®^®*f 
c^t»(n*iT^efl c®t»n i ® ^trti wi 

jjR®5i «fc®?:fl<n ^t^e® ®t%f 

nfwtn* ^rnt®^, art ^c<« 

^fvr «rMftft ft* wi i l^ ftw 

®t*l c?®*i fcmi *ifwi c«f 

®^*iti c® *tfin^ 

®tl cwtwi ini* A-c*<ft* ^t*f® 

(m ®t^ntcn) i F, nn 

w Fw, »rtvi ®^ix®it» i n « 

’ifal «rttfltf *ic«fj ^fari<artf *l*tw cntwi 
witf ^t«w (®v ) 1 

♦ ifftw ft®tn» CTfw’t* few* wPr^ 
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nw* ^nr® 


-*tte:l c*r«ti *tc* i<t^«#i *r*fo irtw 
¥tti *¥ «rti c<rc¥ ¥*ri «tit* nfiifa® 
ini*i sti^tati cw « »itt®n 

tfts *ifcc*> c»*if=r fl¥t¥ 

*nfoi i*ic? * ^wi cuti i ’ititmtci 
i<t^ ¥tc¥ti n<fi*w cm 
*rcfc, ^ji « cxz* ¥ftwi w* n i 
cnt&i i<t»ft ci»tc«f to « «rfaFiti >rtwi 

«?twti ¥fffo frtti, Rf *<«*$ «rf¥iti 
TO «itwti toto *rtci 

nf%^t*l fTO (A- 80mju) * $i»i 
(A - 479m/i) ¥tt*1tl ^ftef*l I *¥tci Wf 


W Mr 

(ro/i) 

700 

492 

650 

492 

600 

469 


U\ 'Dtfafl 

TOli «fcit«f41i 
-t fin *in 

2*20 

070 

0*81 

071 

0'30 

068 



« ¥twi cto TOt ¥tt<nti 
*ifi%i¥ irti wen **% ufa i 
’tftfti fan fonts 1TO (*iK ww * 
TO) ftfirci ftfiw <i¥tci TOi ¥tt*iti 
w i ^TOt* ¥tnti *nfo wu 
TOpft *TO» ^tc?i nfiatc*! TOi 
^twti «rt%ro TO 1in* ¥tfiifti TO* 
^5 TO $w fit *cto i 


580 

0*495 

479 

0*586 

570 

0*720 

450 

0*430 

568-5 

0*77 

410 

1*398 


cntfei *<pft *1 to ¥tc»ii cifcnti 
wtroft TO¥i¥tw CT«tw Wt*ni 
TOti *t*n cTO ¥lt¥l TO»rt« **i 
«tw ¥fr f« TO TOTO ¥*ffo 

TOItl i 

iftfl « ititi-fiwtcm frf fnw ¥i 
fc«TOU«* ^5 1 ^Cll toto« fiftfc 
iwff faltd (W Ulffl ¥11 Wl, 
osnfn nc* ¥*fw ¥lt« W I 'Ht¥l 
wri TOi. >fNtwn fn*mi *tifo¥ 
¥lfaltd« TOtl ¥11 TOI «CT 
TOi ¥*$foi *fnrofoci *¥*w— 
fcmtfron ¥tc*iti w-fcTOn cwi 

C5tt«l Cftotl ¥lTO¥t?t W¥t¥tw^m 
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•fa « fawfa r 25 * 4 * *Mtji 


kifitclj* fens c$t* ftrcftc»H i 
* *Jt*ftW tftJtfil? ® $t* au 

^c*r«r ®«i sc* i $t*i fififc 'svvf-'titfn 
^fcc*fac** »rfitc*T <w 
*fts« *fil cnt* caiacvi «rt*¥ 

"sf?®** «rf®faRi <=itc»it* ®s«r-£?£^j? 
•tfwtft* fit"u®tt* «®tfi® aa i caaa 
®l*®¥ oiw ^wi* *ffiRtf**s¥ 
owfifa «i w, 1 9? ^twfa* 

*i ^wfc* ^«ii ** i *r®j$ <4*i ^ w- 
•Hf i ®tti unni f®®**t* nfwtf* csiifrt* 
u}^>T3r nfM «tf® 

*xi, *tm fini-$fof»fl ^®®ft*i nfltf®® 
*i» aaa csft* mt*r*t^i «rtOTt¥ ®«*ra 
*rf«tf *t ^ci? i w *f*rK I *it»rc»i *if* 
«K»fa*i wi «i« ®tt?s 
¥twi finr *jhji <a«r* tf*t®1® *i i 
$ 5 *, fnfifim ^®jffa «rr%* csfifit* *?fifi* 
*ifafat¥ *H*t* ®w *fsitfa 
•rfaii c«rti i ®tcsi *tc*i *ic® <iWtfi; 
«*t* fe^*rf® fif®* *c® ntor i 

’rafafi «mi -«lfat* fif®* 

w\v4* C¥tw* *wj fwtfifante <nt?* 
*t««i *i® ntn i 

1807 *tw cnfijfa tret ®nref®* fin<- 
f®f®* fofittfcj* fen* c^t* ct* i <na*ia 
c^refar ^ifiret ncttits 
$t* fa’rf f®f® *1*13 ¥ct* »w 

®t* fi¥M tfcfal tft^s **■ 

*re® «w «jpfa f® s ifB «rt*fi* 

fc#h* ti t®^IB nfiw ®*«r 

fiwtret ( 4Vi, ^iyf ® *ifa ) tnttct *a\ 
®tret fife* **t5*ttfe¥ s^fiptre »it® ®*i 
*i*i fin* «rttfi¥ fwfri «rf®ffci 
®faats .*¥$ fififc ttnrf# *rere» ^rtc*f» 


**t*«r »f<fiarre *<, ®t* fc«sn®i ® 
*-*<%* «nrH i ck c*fa «r<w 
«fat"t ¥fl1 I 
aC—xB + yG+zR 
a caw c Aifi Wi®fa nfi^fa. 

C®^fjf x, y * z ^r«(taR*l ^«T, TOT ® 

^tc^i? «s^»i®ta stfftft i ^ 

®xa ca cffa «rt<tf*i®c® «r®H *ai 

BZ*\ i C^*f!f— 

aC-x 1 B'+y l G"+zR" 

*t ®rt «r*tS ac<a cf*itit 
«f:^faJ—^<{5 Af^A f^l—^ 

®<r^ i fw®^aen? «Ntflfc¥* (B", 
G' R x ) «u®j®|5c¥ aTa 

Jit^^ fist* ¥«1 **, ®c* ^1® 
4®«fa wnm *nt®fi® 

¥*l 5r^ i aa\— 

x^B =p B+q G+r R 

y'lG^PiB+qiG+riR 
z R'—P 2 B + q,G + r s R 
<4A\ aC-C¥ 4$ f®W* >[*jl «1 

*t* I 

& a] ®c®tfi¥ srtt*it* ^fiatl CAZ* 

fe<,*rir fiat ^twtw &5»i®i *f*¥ *3^® 

Wlt¥* ^*Hs ¥*fal ac! 

Af 4A\ be3 «f*f* «?tfl «*f|5 Af w, 

via ®tc?a «rc®jfc®^ ®itc»t* *® «rfH 

¥*1 K*l I **1— 

aCi-x^+yiG+zR 
aCa-XjB + yjG+zR 

’I^fiatt‘1 **¥t® C* Alf* 

«rfK ®tt¥« cr^tn ¥*i 

*1*1 Ca-aci+bci'l 

fiat ^»1®1 a+b «<*, n^- 

f*n(5* csifil fia tfatc*— 
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«TO, 1972 ] 

(a+b)Cj"»(xi+jri)B+(yi+ y 9 )G+ f^n(5a (650530m/« 4t0m/i) 

(zt+z 9 )R nf? IW <«:* *JtS 

TOitesn cizw cw niw, fosift «ntpit *1*, wi m TOti *rt«r 
TOfw fi fcwTO nfatcn* *nt*rcfc TOTOw **¥ am w*\ 

TOtnr cw cTO *<c* «r*tt *si «»i, <w w* fafa *r?te mm *®t* 
csqft *<tq} its* *Kftati ¥&tm stew* fwt* «i f»k? i 2m *f*fc *im f»n- 
fesssnstt** *r**¥* *j*?tfl* ?m fafoc^ *rt«t cart? i y-«rc* f^jg 
fecwtrf vwtro vii *ti i mutfe* c<r »n*nts c?«n «itr* f <stcw? 

¥*it¥»fc yis: *¥Wtf* mfa TOftlS ¥$¥ ^firaci cw eft* ^c<5 ^<nf% *rs* i 

stew* ftfttwn in Tm^w i wj ¥it«i cm n wti* TO ¥<t»r 



M*^ WJ 

2^flar 

«rrtft* is«TO¥ Wn ^¥C¥* mp srH^f i >r^sf »itn 

fofa« TOtTO* *?1 wrw I *<t% <4* &TO*t* TOfan* an qjtfa c-jf^ s^fal 
VJ *< fafctf TO <4TOtc* *t*tt **i TOrs tjnni i 
m, wtcs stm <*¥fa fTOI Ttitw »r<faai ^wtt <«« wuwm *i**t*« *rf«*i 
TOl f«I «t¥H 'll fC*I ntfti TOT <TO I CW C¥CT nfafflS'Srcq *|fa « 
<«* «rtTO* fowls* ftfwi town ftPui «pri *rc? toi TO « 

*TOw *it*i, TO * fljiWimw mjnw fTOt* 4Y«itv *ni$*ni tot vf» 
to nfSNRpi *es ntau ^ i<$ era ¥*tCTlrawi 
fro <nfc TOTOr 2=i^ TO* wrtvffor TO 

*Wi ¥H nw i ift^nwr f?a ¥H¥t^c« nfa w « TO ftftipr* 



224 wt** tot* [ 25-r a*, 4< a«m 

nfaatraa «it«¥ta to toi aa, *at caw ntci 1 to« fe*fw to to* 
<®ra a<rfi ar»a anr aitfa-<aa a-*to ate cntvi n*a anew 1 toa 

3a* wf<a atettaJ to* ¥al TO I afa CfW ca C*t*T aft* faffafaW Wie I 
fe*tot¥a fc*a*ta atari ^a* aa to *tw 0’33,0‘33 fa^a wtwi atel faapr ^WWta 
10 to «i *ei atacw i a< * at«a wtna *ai pi i «a* cw a<tfla 
*p"^fapa fene a 1 !* feaftawe «t*ta aral a*ta-*eaa fat* at®a to to 
•tfaetw anew, fat fcrotte $*ta *ta cat? new i 

tfttaf a'a*! «(at wa i at$a <a* fcafroja "ttafastfa* \tjtira 

2a* wfaw aaatftc* <at*a «wfti trtata fata at* i csttae calBati 
faatca caatrat anew i 4m wfaw TO* *raTO*ta1 a® * c*t*l TOawttee 



0-40 0>45 O'50 0 55 o 60 0 bS 0*0It. 

n. t 

'■'V * ,V52TS^0^J 

3=k fast 

«fwH atfctw jf»*tw i antra estate TO ataj at«a *wffaa aw c*t1 «rtawta* 
« a*r*a aa*tc* [R « G] •ffl-’tcaa wtft i cafBate ca aw <a* cTO TO*- 
fa*rto at«n anew i n* cat* ait ewe cwtcaa «rtat* aetata ca 8 !! ai ca a‘i 
ata to toa aanta aTO nteaiata <ttafatf* a® TOTOteaw'fafoal c**), TO 
[cata$ R+G+B-i]i <a*wfafeeatf* fcne fee fee tew-fcetTO «ittti cro 
cwteatatafta*, cwaai «rta* fatal attaa aato *ai anew i nafai cat* tfai new 
a< ttfaTO a atai aifll fefoaam i ®wtaw W-attaa cTO TOTOttaa *%w caatra 
faatra fa. *t*. * at Commission atari «waa <aat* \at: awa aiwff« we* 
Internationale d' Eclairage-oie ata to* Wtft I tota TO 4twe «fWJC¥l W¥ta 
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1972 3 1C«1 

^f¥ ylf C9 9t J lt9f*¥ *ttt< 9^K ¥t9tfc niWti W c*!t <9Vtt¥ ¥W 

*1 w»t< v%rti t ¥w <4*fci «t<rr5 fi i imfcw vm «r?$f* 

tft¥ ¥tc*f* or*9i ti *c& 9tc* rtlhti fi*¥ <«¥t¥i ^ i cFf«r 

Jlt^Bf C«tE¥ *ft«9l C’tCl I *$ «t*l'hlfflf¥ ^¥t9¥ a C^t=I %¥ \«tf¥91 ¥t9 Clfi>9t9 
•HTttff ( C*k9t*0t9 * Wt¥ t«ljt9 fSFH- <9 C*t9 ¥VfC¥ ¥tW itltW *ttW I ¥* 
ftfarcta afrw¥tn c* fccwti 99 , nfifafer® cfrotw faw<wtwt wj* 
vf*. 5 ®! qts¥3 ¥t$ 9 fac* •ffistf*!'* *9 ca 8 ! C¥f9ft9 9t9 ^f9f¥N ¥C9 i c9 
¥tt 9:*a ¥S?f® wtftci cite*! i ¥¥ wn 4Nfa¥ 9< fs^fSa fafar hfsn fan 
c¥ti v arw*fa m fci* «tt«rt¥ «<twtMi *w w*, «twi ftfarfrpfrija* 



- w ' /vlYTCT 

4 ¥< fw 

ftvhl ¥C9 i C3Ftt9t*ljt9 99* WfaLt- fa*9l ft* W19 C¥tt % <stt^¥l¥tw 
*IJtC99 fc*f9 «1t9fl »lt¥ ¥£9 ¥19 ita- ¥%¥9 ¥11 <1 WtC? ^t*t9 ¥91 ¥9 I 
91TWF9 9ft<tf¥ ¥9 I ¥C»1 *1 ft 5 ? 99C99 C¥t*L <$t¥¥t*tl^ 91*9 

¥WtC*t¥? 9* 91 *ltOT *W|ft 9|trtl «W|ftlTO¥tftj CW,^¥C¥l\«t¥f- 
¥19 ¥ftai C¥C3T9 ¥«(|f¥9 9jf*ft9 ^|¥tft¥- C9ft¥ **ll«tC9| ift^l «ftl¥9 ¥tC¥t¥ 
¥fW 9089 ¥F^ft« *flft ClC¥ 9tf9¥?>1 V'ltW «tftft9t9 9$ ¥19, 9<l¥^9 991 
WI ¥99» ¥t9 ¥t9l'e 9C9C1 ISlI1 ^Vfl ^tt*t¥ T"ttl¥'e ¥91 1tft¥&1 
*ftl1 C¥t*« 9¥„ <ftf¥¥l¥t9¥V ¥«lt¥l *lftfaF9t^*» ¥*9 ¥9t¥9 ^IX^tT® 

C999 ^ ¥9 ( 30"9Jt»Tf v ¥ 4lt¥l ), C'ilft ¥U ftfspl I 9\¥ C¥t1 s «ft¥¥T¥tl ¥t9t9l- 
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mm* fawt* [25nwl,»t<wn 


wftw^ w<rwk w *r<W9 wttwti wt?t i 
*it»i c¥t«i s art* wwtw« <ww^<5tiw wk <®www 
«ftwtro i 

<®tw wwtw wrKtw wwi ^ «nfw $-«r*tw 
cwti v -irtffwtcww «tfocww w»ijtwi wwi 
ww i ^«*hi carers «tfaww font rfcwtf 
Ts to wrttwwi i ^ www cwfK «rt* wtcww 
cw tw wwtw cwfifatcsi nt«ii wtw ft i «t* 
<www ftwttw *$hr «rftFwtwfecirw 
wwi f««i <wt «fiRi «twtro w-frfta 
wk straw »!c«f i «wfw <wra wk 

Sfoll WW «tfawft<5 *91 WtIWl WTt# * 

$tw w*ftn rati, stwwratcww wra 
erfant* fttfrtw^ti &nw fwwwstw 

CStW fttWWW I W $tWW WVWJFF fcffll 
Wl$* ftwtra cfow fttW CWra WWW *W ft I 
wtww cwwi cnra wk crlroitv *mj ww 
wrtw wwtrwi wcwra, wtww ’tew wtwtswi 
cwtw wtw* Stewraitww wrtw fww cw^i 

4 WJtSttW *Wtf ^f%W*« TOKII faw< 
ftfe* WJtfB* W* w W$* Wt« WC<® *ftM. 
wtw*! «t«'8 mwfci ftfwfc ’ftwtcwwi mm i 
cwwi cwra fc«iW<StW Wfal *lf9W<$WWtW fa9< 
ftfow witfo ftw& wiw wtw i 

♦frl wk ^5ffaw *TW wfww $k 
atfwntfew «P*fB wfk «tfapil ww w<wi 
¥CTTOI <wf*ft fl-j, ffj »W *a ^ 
fowls sfowtra fwftfc fwt^ i *rws * 
■ttw Sfowl <®tW WTO ff 4 4W* *r 6 I foWW 
WWW aft 'tlefS <2tfaRtW wttfWtw ftfows- 
stiw wtwktwu sew arcww wi 
*s$f mm* si wt&wstcw ftwfo'esk® 
fi ft i <tn wtw tom ^ftscr ww«rts 
wosw cw «rfapn «rtwtfts wtww, 

STW *|tf (^ <rtwnn ) IT* (ww«f 


«rtwn) w ff# (wtw 4frn 
twl cw^i i wf®n cww cw *riftwt»w cw 
cwwtftiw *rt«n wtw, wstw wew » 4 « «■» 
«rf#iti wfwi®t« cw«^ i «t^^w wf«wi 
cnx 5-wwcww cwt'i, tftwwwtcww 'wfwwew 

CWtW^tCW^ «tw\wtw W91 KW W1 I 

Wgc^ 'WtW'e «wwfei fwww fwcw Wtfww^l 
wrtwtwi Wfll CWC« ntew I W<t^98 «rtww 



5w^ fsot 


cwtrw cw feTOWwtw we?, ww attww- 
CftM ^5tw nfiiwtl WWtW WII *w| fWT 
^crotw ^9 www wwjtwi wew ntitr® 
ntew cilkti «rwwtwwtwt «r»tw wrtipwtw i 
cwtw'®fww «rt*f%w wrti fwt 3 ^ 
«tcw wttwwtw ewew *jww wcw i 5w* 

ffWTO 4 wwwl «wwl5 wwtwwtw ¥W1 W*l1 

** 

WHTOt ^wwi wwtwfw C <w E ntw 
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cir* Itt*. wtiti 4 ¥ri C+E *M 
(fciuvri *rf?it*r fiitw) <ncntr» ntci i 
f <¥0 futCl.'C-F Cent's y^wi itmt#) 
* E-C (¥ 111 -ltd! lt*f¥t&) *K 1 
fenw*i ifiitfa h® itci i cilfatc® 4 $ 

wr* iti^trii ¥foi i«i*ti i 4ii c^t=r 

4 ¥$¥ti «rti¥t¥tcii itn c^r*isr fetififi 
ici, c^ifir iwcis wt*i Itu *rtri i 

c*f?< ^tltl Clfatl tfl fan 

¥cfcHtitif*¥ arciTi ^fotii in 
i ¥ci>i-iitii«f*ii faw * 
ifastltll fell lt$l «T*j^fe qsfl 

WJ&1 *** >« ci^citm fii< rotont 
intii i 4$ icfci-iitu ft^fN flff^ 
4iifc cr, 411 nlB fifii ipf* wfiftw 
m i 4^ isitcii ijii $ci cull ic*ii i 


¥cBl-ltltlfl¥ 

cilBiti 


nit< 

¥t<«ht^ 


’ItH-ftCTI 

fllStll 

¥t¥1 


tutcm 

¥tW1 



Cltl 



ftllll 

»lt¥ 



>nwr 

¥¥C?-l*l¥ 

ficstii 

wnr 


*J?i^rsii 


4^ l¥lt*r ¥^¥tl ¥1C¥ 

nfi^® if 


®tCH ft fa «ttlft¥ 1C<1 flCltft ftl 
*k?i «titn 4fg ftfa ifatfai ¥it« 
itfti ici n, 4i 551 vm 4f| it^i 
ftnr far 4 yfffa¥ ifoti *ifim ¥ir® 
itcii 

fcnwtti m 5 M, iftit-is <stara 
ftfa Nw^i * i"i fa ftti citoti ci 
fetflmti ¥$ fn, ®ti 511 ftsti 11 twF- 
ifati—fan ici wifawi ^fafnfcti 

«f<C"f I 4> «KlfB lliSl ¥?^P*1 %Hfl i 

cun rtn 4$ iw« *faitn ¥irn 
C¥fa aftl¥C¥tE 11 ¥t®l<J CW IJtl* 
11, C<ilft 1C«1 fllfc 11 I 

ifl^ll 1CM flCHI* 45? 4¥l «T<C1 

l*n n 1 






ifstii ^faw^sti icif ci 11 irfaasi 
«tffws ¥C*t¥t¥'® Cll *T! 

^fessti from, ft*ti * itrii wfrrft- 
«fitcn fcnti frm fiwfn 4*ftwtwi 
fi®fM ¥tltl itll 4¥tl <JP1C¥1 l¥tl 
*ft®11 Itl, ltd! 4tftV ¥ **1 Wf 
ifaifa* m ciftfiwtw 
4 !ft 4 ffe JP1¥ C1>1 *19 (Solar 

Constant I) 


*1 «rf¥ftW ®tl 5^flC¥ 1% flfVll 

¥Cl 5C«lCf, Itl ltlt¥ Itl 4K1 (22,00 x 10* 
«tc*ri 4¥®tn iti) ^titcii icn 

c^ftii «ttiti ^i if¥»i 4 ^ «fncn 
C11 f¥f 9^1 ^flltl 1111^*11 W¥¥*n, 

^Itlfll ¥ Cll C1C9 4tr«?fil¥ W ^Pi- 
¥11 * ltl¥ltl lt«1 fl^fl¥ H | 

♦ nfNfiitfi^tn, cifcftt* ¥t¥w, 



[2w^,«w 


to* *t*1 « *¥£** *t*1 ¥$T® 

<jf5r^t* itijw <*& ifa* *t^¥*i 
*f®n '©t’f c*rN*i ¥i* c*i i ^ 
«5fif^c^ *i»r c<£¥ toi *f¥^ "ife* *t**i 

^¥*14 ¥*1 5*¥ *£* *f£^ I ¥W C*f¥ ¥*£$ 
** **$ jp*¥ nf*4t*t£¥* i «<& nfwtnffe 
*W1 C*Tt* <sp*¥ i ^ ctr* ’t'P ?*ti 



¥Jt<lc4* *lt^C^Pi'«ftfet* I 
P « Q-sfB <4*1 item *t«* ¥twi *ips i 
P *rtr» c4t* f*fa**i 4*T3t£* *i$£* i Q 

•iPalSS *i#t* wt*i &t*i, itre *rt«fei 
fc*i* cit* c*ita to**! *i n¥t<® nrt* i 
(Cu-¥*fcjt*to) <*¥f5 <ftrfto 51 
G-HJt^tWtft^t*. V-c¥t$tflfctl» A- 
«ntfrfct*, r~*|f**^* c*t«f, P *ffa *^1 
-ife dfM ¥r*, «i Q *ftc«* 4£¥ *frv 
*^1 *mt* ¥t* itm ** i 

itii *¥(5 4 ¥¥ efww* ¥twi *¥ (*1 

»f¥4 <®*¥ f*f¥*1 Cltll ¥C* ) <4* 

ftto Wtl* *lt*lto C* *ffwti C’iV* 

nfw $*i ¥£*, ^tw c*iV* jf*¥ *41 ¥* i 

4*t£* ¥*¥ W Cl'S*! w ci.it^w 
c¥i* «i¥t£* -ffe *t* *i ftoi 
49)1 *tl ftWSPIV Cltl C4fr* 


C¥£* 7£4* *t£4t¥4¥£4* •f’WW 

44* C*)V* ftpFltf* *lfi*t*f 4*£¥ 

*t**n ¥*i it* i 

C J)\?1 *»*¥ *t*1 fc*tt£* f*tf«1 ¥11 It* I 
C* 5)9 *1 ftfl* C4\* <¥*¥ f*<TH ¥*1 ¥*» 
C4¥f«l* It* "ItlVlft^fl^tl (Pyrheho- 
meter) *1 *otf %C*tfrfct* (Actinometer) I 

4 ?jg ¥t£4l *¥* $4* C»rtl f«f¥*1 , '*'®t£ < 
c*»ii ** 44 * *t*i ®*rtn <st* nton ¥H **' 
*tt¥l 4¥fe ¥t* *¥¥ C4C5J <*¥ f*f*£& « 
ifatl £*V* if» w W* ” 

C*\* JP*C¥* It* I ^¥18 W 

ntH«f¥«fifetcii ffeai Cf«*1 ¥W11 C11 
^ ¥t*nt*. 1 * «t¥ ^itutwti nJl¥i 
^?I 1 «t¥ I ¥t**l ¥14 C4>1 "ito «rf¥- 

¥4*, f*«|*4» flWtll ¥* ¥* I 

*I**t¥t 4 ¥ C 4 \* i¥*l¥* *t*l¥ ¥*¥ *H _ 
4 ^C 4 * f** 6 * 1 , ftWtll «l¥^* ¥l¥ 4«"rt** 
¥£* C4V* Jf*C¥I ^It* <*t**l ¥*1 I* I 
^Itt* *1\*l'¥t41 ‘fl£¥*tl* *t^£* C4t^ 
cj)\* -!p^¥ f*4* ¥*1 c*r® *lttl I 1902 4t4 
C 4 C¥ fT)*C*tf**t* ^*^|5^4W *t*t 1 C4t* 

JHll* 4 , 5 It* ¥£41 *, 

1902 4t4 c¥C¥ 1912 4ft4 *!<*—1‘933 

¥Tt4f*, Qfa **• 3fa 1 

44* 1912 4t4 C*C¥ 1920 4t4 —1*946 

¥Jt4f< ^fa *! C4-f*8t£* ¥ffa f*f*£^ I 
*fif 4fa* 4¥¥ ¥Jt4f*£^5 *1 *t¥t*f 
¥W ¥rf£< «f¥t-l ¥11 ¥*, ^t¥£¥ dt* 
iP*C¥* It* ftft* 1*36 x 10® ¥t< «f« 
*: C4.f*i?t£*, «ffa C4C¥£'« <41* 4£t£¥^ 
7^ oirf citfe fafaicf* nfiiti tfat* «ffa 
C4£¥£7 3'86 x 10 s 8 «Ct^ I 

'eitC’T *(£* ¥*1 ¥t¥l cl, ^ C¥C¥ f*^fa 
-tfa** ’ll ¥4* lit* « ¥<t<s £4^* 
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wfes cat, gtn* cat 1 3 «at< n<wl ata ate* V* fifwtl 4t*1 
wt^ cafa jprcwi ataw fafafc awai nta, <*tfi«i 4t tafwai *faa nan tifaak 

fcfr®| fwwwftwta caaunn C4, 1954 atw wtWafal lf% *ftC4 | cat new Tffaakw 
cm* 1959 >rt*t W*W Wc4« &W4T W**m ^ *ta, WtWtM Wt4« C4* C44 

car® cnea i l&caata w caaja aca, aawca « wn'&ntea ijata- 
iittfa atai erfoa'fa’® atfafaa a<tak ^ta ’ft 5 ® *ftc< I wfaw $ata wai fata 

wntwa ’lew wtitwtff cwt»it5 4wrasa «twjw wm»nt<a cacw ^ata-aia ataca 44^ 

’•IteWt® $W41 ?« 4$ ■SafaT ifo® «ffil4t*l ®f ffCW f*44t4 41 $414-44^ 

wt«i cnei i wit aai car® area ca. c»r>« ^twtea ataew ntwca1 4afa we* 

.jp«tw* atewaw wfaa^a arfer® i wtwt^t* wawtena at® 4W b$«Thw 4iwt*clfaw 
C441 4t* C4, ca\*W*.? ffii 41 5tC4* 4CW *W 4tC4 I 5t*fwCW ftawfaaWI fait* 
Ca\* JMCW* ataw WfaafiW *4 I we* WWW **** 1 ^taw *C4 ^4t4 tn (Ice age), 4tlW 
C441 fata «?* CWCW fafwarr* wf*4t1 C4tW f® jf*W*1 Pleistocene Epoch 4C44 i $4f* 
4t* I f4Wt4> WJt'&4 (Angstrom) Cak ^ 1^4 Wten, faW* WC* cawmatW 

jpaewa acw caVawaewa 4wf5 a"n# wtwa ca^ aaw **< aat* wen ascai wia* wfaati 
wtaraai »rt^B wwi, S-P903+ wta atta 444 aaar fcw^acnewseaaci 
0 , 011V‘N-0-0006N.S-Cw\4 *4IW* 4t4, 4tt4 I f*l aft *C** f4fw444t51 #4*C 
N-4wfe fwlw, 41 caWacwa 4 W 1 W *t®« 4f^« 4tCW «44 ?fo4't ®rtWC4^ 
*fffl4tC*T4 W*l 41 'Sfwfe 4fWl"f WCS I 4C4 I ?tW ’WW 44W flWCWI ?[W W4^4 

ml Wf%*4 nfintt Wintwtn I wfif wwat staftewa iSw^l Ifi nti4, *4t* 

■^ew 5fH-i ^ ir^relfiftfc 4ae?4 4 H 1 4C4~^ «4 4tw:^4ta in 

, 4t^'S W4l 4t4, ^®C4 ^51 Wf^4 ^te*T (Inter-Glacial Period) I C^a ^fwatia W4 
new *m wca atra 1 f*< 4 i ^Tta *i\\ W^ata. ^ena c-ieaa facw 
afw wj-at^w 4itn fara *jfn4*l cnew *ii 'jfaa^e'® ^$*ttr®a nfa^ti ^ ntea, 

(93,000,000 4t^w) cwtn 4?twa cn^ ,s ) ! ^ ^*5* ^tn ai Pluvial period I 

f^nti W41 ala 44 ^ cwta fentca afa aaar « fca cam caea, ata m 

ca^a -ifv «ta $na cawi ata. ^staew ^n^aa^t wiwwwfw ww^tfa'® aca atea 1 
4 * cncwraa atni^ wa^ aaa cwf new atca ca'ta fafaai aaa wta c^\f4ta na 
44^ w*tfc cwewwa aeaj w aawnwl ww ^tata wae^ ww waia, aea ’jfaa’tr# wrfata 
4te*a *tfta« *ca 1 4 ^ ^atfai s!5 enta aaw wars wtaw waca, ^ata aa> a^iw ajw 
nfwm erroita «fatn caa 1 waea 444 wfc aca fa^li ^ala ^ena 1 cw^a 

44a cam atw ala cata ^aewa ata fifwaa war® watw 4ata waa watt® 
^a w4t«. ca\a fafaaemi atai c^ata 1 ’jfaat 4t wta caw %w, a?wat4 
ifo 41 sta wta, wtam *ffa(ti wt4aa®ewa at^lwaa «ital fca ai—wcw sjatantw ata- 
^ <fftw wfta^a ac^ { aff ca^a a>aefa atai a^ea 1 *atwtw m cata frw aka 
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ltd $lt?lft ?1 frllttl? TOT ifct? I *t?t? 
cm cic? *ti:$?t? fii ®titn oril 

C*r*I Cl, Clfa flflltl? <flltB l"5< 5tap 

•ffritt® its $?t? 15 « its *ti:$it? 
fen? it? i ®fr? fa"tn *$ ®f «r^t-r 
1CI1I *?» *®1t® ClV? «!F1t1? ltd? 
cm nf?i^i wrf^t frail, c? nici c*jtfa- 
fiwtifri wf nitn it?? i f?»titti? 
it®, *®te® ’ll ^Htc=? ci\? fifriti? 
nfiiti 5? ci 8 )! |fr n Sfn nt? f? i <?$ 

«rit1 111 it?— ; l^ltHttl Dr. Ewing <??< 
Dr. A. T. Wilson $?t? Iff ifc? lt?*t 
iw ntntu *tntn ®f nitn ic?ti?, 
II *t?1 f?««tl*t Cltl fltltl? I ®t? 
$tc?? frsc?? it®, itfitci *ti?i *tv$?t? 
|tl itn i?fi i ititi $?t? |n *ftnti i 


[251 i*,4<»Mn 

®t? fiwflt Hoyle « Littleton 

orFicitu ci, *c<? nf?*?t? nti if? 
Cltlfa? (fllfcl fm« i?t*tnf®i IlNjI 
nr?, ®t?tn ntnfn it*? *®jic? 
*fijr? n<?n, itn intnfn? nfrnfr ®tn 
nfat® intif?® ?t? m* it*? ftfi?nt«i 
itfrt? ci ci i <flin fm® nt*tnf®i ni¬ 
ne®? ci*?tn? w ci% *®?t< i®ti®£ 
«rnt? cit? f?fr?ti? it®i ifr cnc® cnc® 
<«i?t? wi *?*t? ntnt? 'W ®t?n? nc® 
** i?t? i «fi« nin (flits iit*tnf«i 
iitntr nt? it® mi ntnt? «rti n in n? i 
<n®tc? if? citi f?i c*rf? fifr?t*f? itail 
ii cnt? .nti? ittii itifc nfiiti icS, 
®t?tn ®fiic® fr’nitii ®? ®nwt?i 
nfai'tt® $?t? in® itit® ntc? i 


ftS5t?-JRlt¥ 


<??{& 9 ® ?t?it? citfr? nt®} ?t*t? 
nttn ?tn citi <flti?tt? &*s cm <??< 
niftfB? ??®i <flii®tt? ntfcci cm ci. 
*tc?t?}c?? *t? fr?c®l cm it? *tn 
mi itii ii i mu c®t*r it cntfe ®tcm 
ci cn nti *rfn iti, <iii c®ti mntf®« 
®ii ntcil ncn fri ii i in nti «ml5 
<iif& ittvs frti ci\t^? (fltn i 

<lf if? mtm ^tti ft* fetitit® cntS iti 
fekii i ®tmi <Sf ®tm nt^« ci w 
cirt itwtfftm cii iti ntic® it?, ci^ 

■i 

*itm «fttn cicici^ n^nts *f® 
9 ® cit^ fiti ittitCltm cm it? itn 


?tn i itcst^n citi C^ti 

cntni i 

<ufi> fin <flit5 ntittii 11 J 111 Js ^frwi 
fe^tSi iKitfi®i nffm iti emit? it^ 
«Sf i0ii 0ttn itifrni ntfttBinf® ® 
5ii frw n«i iPm (flits ci* ?i filtit® 
irfetn cnfct? citi, 'it? ita’tii frn 
nf«ftt?i n^n i 

(fll ?tife-^tS? 17.5 Ifr, ?jtn 25 
(fll* 1*1 6.75 nt^'31 *^lf 
(?? ntiifr 1 ®t® utfctf? ?|nt?t? ?i 
fist®? i??t? citi «N c?^ l (?? ®ta ?frc® 
«ft? i? itjl nen if? i iitfnntf^it? 
®r?9t?frlC1ffr® (??f19Xf*,3- 
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<¥|S *t«n cfc*c*i- 

C*t«ft C*fct* *$W *fo** nis litfro 

¥CIC¥ I IC*fcl¥ <¥¥ t* C*t* ^*1* *t*C*l 
fai¥ Ftftti c=isrt?r uisti ¥H sc*ci i 
1W&1 <1 IKfl *j*sti «m t 

¥ff¥t*, fillFtll 4H ¥¥t¥ *t*1 
%1$«U **ti fiw *jf*Ftsi utitc* fe*ti 
¥«:* *i *tsti ¥fo *n c*ic¥i *$t 
lift i ^*ti m **t**ci fcuti ^in 
*i *fati «vm« *s *)fea *tai 
sea *tc¥ i ¥!¥** *ifBs *tstc*J 
¥ftss W felt* ¥11 w sc* i 
d?w, f**tc*, c*tfca ntstas ipicm nt^ln, 
¥it*[*rl¥ ’rtvto <$ id? st«n c*c$ 

•flCSl ¥f*¥C¥ yf*. fa* « 

C¥C4« *3| ^Cltcn* ft*p| scstn « 

*¥t**1 Wl* I 

*5m*¥C5«l ¥¥3l M?¥ **g¥ ¥1 

*tslft *c*a *tfi Mr ¥i*ts c*tst« 
¥tw, ¥*¥* *$ *¥ *ftl fc*s 

** f*%*s *t¥¥s«tc*i <n *t#f Ms 
¥f¥*nrt* ¥ti s*c*s ¥*¥i n?Nn ***ts 
<sl5 «rfw ** >i*af¥ ¥tc*ifs¥ts fcitfs* 
scsc* i <15 ’jfafts «t**s* nJiTi 
wi SJ&S 1 C*tf5 20 *¥ ntfctss 
Ftn-rfes *tstrsi ¥f¥*sw «i^f¥i *s* 

¥*¥1 <*\ 60 *¥ •ttfra ifei *tstc*i 
C¥t* ¥tESS &t* *$*tl ¥*¥1 *lfl¥1 ¥11 
*t*l C*t* ¥*«S *w fsC-THS ¥t» 
^ ¥*¥t« <1 TO! ¥tStt*T *rJt¥l 
¥« C*¥| *1* | 

<* **|5* few¥t ioi ^ i *stf*to*s 
ttsWfra* Cft*tl*t<lf¥¥ ¥fa¥t* 3JIS1 
’fcrforttfc** <wff <¥v faf*¥ 


<¥& fart* »*:*—<! **is it** ¥*i 

Stic* i 

citft< fiws «pffs «iflt *¥ 

w ¥ii. ¥tc*i it* « *ifiitn fs<i <s< 
*C¥fe lf¥C*l 51C*I1 f*<l¥ 

*C« ntstcu ¥11 ¥tc* I C*l* ^ittsf lt¥& 
5-<i *tstc*j^ *tff* istfHstflu Star 
*tc¥* i nf**^ c*t¥ nrtt^}^ inti »r*ci 
<1 ICffe 75 ¥¥ •ft^C'ai Ft* ¥C1 
*tC¥ I 

Jj^jfitri ***¥tc^« ¥C¥ f**t5 *11 
**i t*tew arntwi sct *tc* i > *¥* 
W¥ ^t¥tc« si I f¥ *fi*t e 1 6tc* > *¥*l 
"tf¥tc*i c*c« ntn, ¥t« & *css *tstc*r 
¥t*1 c*l¥ *ltci I ¥tlt¥1 ¥C* C¥t* ¥tSt¥ 
¥¥t¥tC-T C¥t* S¥Pfl f*St* f¥ *fl*H 

Ft* *^c¥ ntci, ¥t* ^ *cw *rtstc*j 
sc^ *rtc¥ i 

*3ifBi ¥« scsri c¥c^* 

¥tn^ *1 *3¥«tc*s <lf5 I C?*C¥ 
C*** fist!?, *f¥¥ <1 4F9I <¥lB f¥I*l 
Ft* »rtltl ¥«P51 C* ¥¥|f, ¥t¥ > *CH 

*tstc*r ¥t*i c*r® ntci i 
cn*fn*¥jt^sti cdtf^PilN 
c¥pr=r c¥l"*t^ tow *rfi¥wi ¥ti* i 
«rrt hift ¥tw, ¥stwti ¥tr**fTi t 
¥tfti fs* C¥l"*t^ I 'esttltl 3Ft¥*Jt«f¥¥ 
Dt¥WtW¥ ¥EW*ljt¥ C¥f»lt^ *«t** <¥^5 
¥C1 41 <35%* fscici* I 

■Nr, «w, btejftow ww»n 

c*nPi*¥jtf*iti fn fHf«r 

Nitwri Jft* cnTOiHt 4¥ 

S1C11 ¥1*1*1 M ¥C1C¥* I *4 ¥t*t*1 

*¥, ¥tn, ¥*$¥?, ^*¥1 ¥ m fifClt¥*F I 
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¥ttM 4^ SFfatntfra 4*fl> nft 4* 
|ft»a stina fa* ¥tn, «rta 4*15 ntfc 
4¥ fcfaa ata «ttna 4¥ «tn napi i 
sfs nttfca atarattn $-*f* *r* atai *a 
4at atfraa *rtt*i * ^tn ataa ftr®ta 
sfeTOtaa wtw ^ nfitta 4*15 nK«n 
f**i 4*tfc canal *ai «l firm* ata 
‘cntntaajta 500’ I froa caa ¥ftta ai 
affata «ttatnatTOtat ^ttni* <®ttna at®i 
ftan *ai cat<® ntta i a<$atta- 5 -a*ta* 
«ft-ft»Tl foft Vi] Wl 4* n*ta artTOl 
fata afttaa <nttnta n^¥at 42 TO 4at 
TO 4 ¥ «t¥ta TOW ftta n®¥ai 36 
TO ^ftc*i 1 ftreta «rfwFPi« for ntt*i 
to na it*l ntr*. wto ftrata atai 
ntt*a, toi to caW « *ttn to 
ai 1 <Sr aarta TOW cn c*tn TOttaa 
nfeai ata i 

dftifiwwn qtwca w <**itto 
TOtro aJTOTj 

atTOttfc, ftnna cviBf, faatfc 
®TOta c^ftif^ntna ntajtn ntatata nia^l 
nai ata froi, cn ftata TOaftTO naWi- 
ftaWi ant* i ftfnwttna ctafeafro cnt&a 
fcvntro *ttoI wtNTO ¥t<fitanraa 3000 
cntfca ntft *tnnta ntta 4^ ftata n?t*i- 
faa*|*1 TOtini *t«51 

A ajanta 4¥«Rnt*tat*t® ckftifron 
n*ta ntwa to atcTOi 415 ortTO* 
ntfffc cfrftifroa ajaai i «& manta 
TOtnttn nif® atfro na 4*< <®trs at® 
ntftffe ataa ntta cn^ nan aw® * aaatar 
nfirotni ami atw i $ ajanta atmtn 
% ntntatwta fata «ro nfttna fro-5f<M 


ntta* 4a* atfat® «fta TO at^a «<at¥ta 
fcna ana at«tt« ntcaa i > manta to ^a 
cat¥ cfefaf^aa ¥Ttraatf3* atatcaj aatafa 
at ¥t^?tatf¥^tca aft o»tai atca «aa*%<av 
fafttc^fl'e v* aacaa atai ¥Jttaafl5t¥ ¥<- 
TOt¥tta catatcai atta I *t?l »aat¥ta ai 
Ffaftcaa aft att« c®t»ti ata, ca^ vfta« 
^ arttaatto* atna ¥ai atta i 
4*15 I5t*r 4*15 aftc¥ to aw a^ 
¥aata 4a^ *ata 4*15 f3cn d>*f ca*^ wta 
ajaat-* caafta at¥ta i 

^aata fecwftt 

c¥ta ca«ai atai ^a*aa saaatt* *taata 
f* ^stca araata *ai cat¥ ntta, 4a^ 
nftca-ft¥ atfa^* atai cat® ntta cn 
ftata ^ttaft^ta na’ln'i-ftaf^i 5»ica i 
fafefctf nacaa aaai ^nntatna ¥ta*f5 
«tftita «itta i ft: stan ajtatTOi 
<S» «rft5iftaa ¥^*^11 fafa aani faatna 
4a^ aaatt* ¥¥ ftfftta wntift^ 
¥aata 4^15 ¥f®*a aa ^«faa ¥tataai 
natal a^ a^ cat^a ntft «^an c^nata 
na caai ata ntfta *tros* ^tntal an 
cafata 4tnta i <®tana at^a naN «arts 
nfnta ^a ^®a natf ksfa ¥ai at*fi 
c¥t^ catl? c*\fci na^ 4a atai- 

ctoi *a i ca na fentata aftta nfan® *a, 
cn^ to atft ai at¥i ^«faa atronm 
frotta *tt¥ aja^¥ *a I TOta c¥ta c*ta 
^taafatt* aftatnjs 5 ¥aata na Na ai wfro 
nta ftntta «rcatn aroo *ai wta^rai 
nj?ta ¥tantai atntata wtt afTOfv 
^vnfttaa nalm ¥ii at* i 



ffsrc C3*r® 


cjij{ | c5*rc*}^ 

tefr Wftn? «rc®tfit ft? w 
*fftwt«nrfiwft« ?rfci ffi 

^ 3t®tc® c® ®3 C3®t®3*t*ii-¥t*f'? c?«ri 
^t», $fa *c«j *f®ft?® c®tctt <®® c?fc«i 

®? I «rf®® C3f® atfftf (Natural 
fibre) «rrfl ffa® C®®® 9 C®| 

(Regenerated fibre) I ^<^5 3 ® 
3*11 ®3 C®t ®3 $®tf, 3fi lSfi5#I ^Cf 
fft®$ft 3 (Synthetically) tf®? *51 
**1 Pit ®k» «ttfft? n?K cm* pit 
arf5*l ft® w ^f^f ra 

*n®t® f ?1 33 1 

F** : ^fjfij cwn « ^fain ci'im mm 

am* nttff j c®t 1 w® ®mr®r®f nk- 
ft* c®cf ®t fft® C 3 *ft ®3 jfcf 
sfontft® ^f®® owcti cft®« Rq c®t i 
vm aw «®i tfcftft® 

cstft® n»t< 3f® nfa ftt®, 
tftcstcw® * «rf®rcarc ®3 jjcw ®ttcttosr® 
39®t^®tcf i ffi * ft® c®i® w w 
m t? ®t*ft®j, ®t® qic=f ft*®, 
sfostcw® « ®%*® me*, fft ®ttt$fcsr® 
,tw an 1 Pujiitw ®3c® d)«| ®<ft* 
Cf«V1 ®3ft® I C*T^(Cqt®f ®C ®1 4 ff& 

^ ^ tffftftf c^iW, «ffft® a®t®c® 
^ fifeftpnr-orcf i fefrf’Wfetat 
***** PiW« ®f®i 1 ftch $®, 
^tlwi ^h, $®i «r?ft3®®j 
m pi w* 1 


3t®t?f®3s- ®£®?t^3 ftf cm* fft® 
C®"f®Cf 391! 93 PPlC®tf ^5® 

( Regenerated Cellulosic fibre ) I ft? 
ft®® C31®tf 3®1 ?3 c«ft{S=T $1 (Protein 
fibre) I 

®t®t®f®f niftre fontflr* <®t fft® 
C3"f® f?ftl emi f<f%B ®tC® •ffilftf | 
Cft3t® 43 ®t® Jpjpt (Glanse), Cft®t® 
®t®?® (Lustron). f t?t® 3C® Cff®- 

Cf® fa® (Chemical silk) I ffa® c®“f® 

w 

ftlH ffC®ftftt ®3t5t3 fit®?, PT 
C?C13 fft® C3-!Sf C33® ®ft® I 

•IrttCf® CfC-f «tfC3f3®t9 C33® f®t®9 

C3^ I 

®W3*r®: «lt®flf 3t«ltC3 C9 C33l®3 3Tt®1- 
*\^ c*f3c^» «tcT® .fc^nt?®- 

*f®fta ftftc® f«® «tpr «r*r wi ®3; 

331—(1) ft^f® C33® (Viscose rayon), 
(2) f®3» 2ftC3tf33t3 (Cup aoimonium 

rayon), (3) C«3® (Acetate 

rayon) I ftf ®U93 ®W 3t®t3f®3f ®lt 3 
C®t®« *ft<fl ®ttl 4t ft® ®fti 
C33C®3 ®NT ftHf® C33®t fftttW C93®, 
$31 fft® C33® I fttfl 4®C® ft^f® 
C33® ®3C® «rtc®t5®i *?ni I 

ffel f3Wt^ E. J. Bevan 43^ C. E. 

* ft®® ^9 c&w*ft® ctfnt®3ft, 

^3t®®3 
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Cross ^VfCl If to I ton 

Cfia «tffv mltCI TOfi> fa to atCl a<a1 
*ai to i 

#fttTOi c*fcv dsjOTtv 
tol«tV V fafk 

ton caaa fofta srcsr^lstali fntca 
itatan: itatal ft£ v lac* aaca n tav 
V®1 fad* ifawv ^11 (Cotton linters) 

aTifta vai *a i «taca * t£ i 1 ® av to cvci? 
fltlfallta atotlft^a aCIT ^atnl in 
<$n\ ica atma TOtnT vfofav alia stcn 
c&W a%i if« civ vai u i va to 
carapitura cTO if® m il, to fid* 
tot *rato wtv avvfa fafsrfc to iti i 
»aata & ntcva acaT ^rf^fa'S 5 «ri fro 
n aro ito® van if Ida iv to* 
%ia cro vd i ^ v tda avcv cittola 
itoitcvtat^ faca fato vai m 4n\ 
TO vtcv TOcaa 'vtfta civil aa I 
TOacv in m itda iv, ^a acai 
90-94% cl*J5lt*r ilcv i 

fafcto <*ii\ c«lto 

mala ^ Ffaasfac* TOtoIca ^afS 
facia aana itcva tot can ®ta aw 
17 5% catf®ata *fac§fvfac®a arai TOl 
in i Btmvftcv ^ a?am toj 1-4 i^i i<v 
atn ai, to iv stiavfa X™ *d ^ 
vtda tot «rato nfaencitw ara'to 
in at* i <aa mu ntfsita ffacstarfa® 
apacla n\ atilaf in I citf®ata 
ftetvtfc®* to ci^cTO faf#ai to 
* n cTOl c*rapTOr ^at H i 


(JS^to (Shredding) 

<4% iifro cTOKi^ntcva TOa- 
vfaw ^ to aa»la tot <aafi> facia aaeia 
cafln (Shredd ing machine) n n 
^cf ifaa® m m i 

vfc <«to facia aaeia alto 
uafi, to tot *ti v vtlTOI ifaa^caa 
aiifl vtci l m 2 VC vfiTOti 2-3 to 
^ itcaa acai cit®1 ci^citcafa w w 
g<«fi can nvai in i ^a to n^ntcva 
'5f^a qai c«cv cvlfe c$tfc ciTOtv 
(Short chain molecule) TO ala I 

W11 cww«tv 

(Churning Or Xanthation) 

v«ata cit®l ci^citcva ^<«ficv 
vtfc TOvrtc®a icap fa Rea 20-25°C vti- 
atita 3-4 a^i an <*fB a^a itcaia acaT can 
itaiBc* «ifcv aatev ^atni ^a I to 
® t$ itia f t^c®a acaT nt®i ciajcit^ 
ara^i to ntf®ata civfTO cvc^i? £®fa 
*a l itataa^s: iaaf nt®i n^teva vto« 
10% vHa ®t? TOf rt® caitni *a i 

4 $ nvf®c® citf®ata civit® cro^cv 
6*5% catf®ata ^t^c§tvt^c®a acaT 4-5 
a%i can civil *ai « to citf®ata 
civjTOf wivfe apat^v TO ala 4n\ ifavta 
to aa atita) ac<a ^sai iit«f ^®f* vai 
in i v^ atilaf aefa vai 
ton an i ' tof cia acaT «rta 

7*5% n*icTO a^ata itn i 
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197^ ] sfaro cm 


4$ laifet® few amt* 10-18°C 
<St*f4tarta 4-5 fea cat* ca«ai aa I 4$ 
was acaj recir-afesi citfe catfc w 
^l«Pi ^tats cartel »ltflC« ’*ltS ; S acs 4SS 
cits «itsts catena *isai «tttf as 1 <®«s 
^tfeT ^taffcf 4^ nsifes wras $s? 
fr»s s lh 1 4*rs ars*r!5 few csss m 
fefes 1 

f-*lfeK 

4Sta ^ few ffSlta apr^J ^ fk$- 
fsfa& nttasa ^cff fsts nMs ’rtattaf atn 
fers arsti* t* ststasta stafet* afetS 

CS«S1 ¥5 St^CSS 4¥&1 fefea SfetSfra 
natctfs Mis #am SCSI I 4^ ffStt Stt¥ 
*Ttofa&rs¥ *trrfe®, cntf®m *rt«ic*&, fe* 
■« a cafe 1 4 $ ’is ststsfsa 
nstt<s fa fasts few ^ai«fa sfcs «rfats 
cs^fa «it¥fs atai aca 1 

4 $ c>raj*itt«F* csatsi as 

«ife*«i *im»i caitsa 4 <s 5 ^b:¥ fc*mi 
«itats cats* cats* »iats few csss 
csitss carta* s^&ta *s 1 few 
csstss 4$ *fefa«* Ftafcaj * 5sa afats 


csncss *W assts ststsfsa 
feitffe atsta 4 s< 4¥f aetata® 
few caas stal arsfas^i *ife atsta 1 
4Sff sfafeaj * ssa aststa mv fsaftsa 
sss stater tfasts frfofcfssts wft-warft® 
ftfsts cs«si as 1 

afaa ca-ftss ntr *fss csscss «in« 
fea ctta wi asi *t«i si 1 ^tss 
csttss $«ists 4 a atfea «rcsa as 1 «rts*i 
cats as -attsa scat ssl^® as «itsts 
^Jtfnt'ss star 4 a atfea «?tnata^ «its* 
cs^t 1 <®tats* 4 ^ ^c*r ffea ca-traa faatS 
feR fafea c*fc*f nc'? fccfoi, «fta qaF ^ 
4 ?f*r atatafaa ca-ta ^a ^ 
a^ffa aca ^t^faa atycaa ^f& « 

c>i\{aa^i atfecaca 1 

aatn«i catiaa a^s, w atca >wi 4>ra 
aa»i fei^a caa*i itfe^ a?, 4 feta 
foil' fafea cntata-nfw, «tfi, a*afe 

fe 4^ ^ fetia afafea 1 «rtata 5*11 
si was ^ftcna w 4$ ffea ca-fa 
apa fafnta« ntfera 4¥ a^a fe«t fea^ 
aa, ai feta atai aaa ¥t*f? catai aa 1 4 $ 
¥t*t? ^tn^taf* ^pi s aiaatat*ftat% ata 
atca 1 



<*JtSISS>S 


csrfar 


•j/fnts^? (ussst? afa^ mrttf i 
4$ ^M«fr wt»itn sts sts fats ?si £3fa 
si? cstsst? stw sjs?t? ssi st? 1 *Jts- 
cs*fr*r ^tss? « *s?t* sat* t 

'sitsc? j i>s snmsfauts fafac$i> ?tn 
stats'® i 5 $ art^l? smses** mis; **i— 

1 . faFC«ftfct$n si ntscnfcfas sntn- 
C?*S I 4lB assists sits/sPrst? 
fafttsfc 1 

2 . sntfwtn *Titsts*? 1 *IB 

cnfa sjfafasts srtsjsfasts fafaisi> 1 

^ltfcCStCT? SCSI SO? 

^itcstsfafc, c#tfrrstnt$fc, l?,tstnt$fc * 
sntf ^tstnfafc 1 

f#ntfcft«i srjtsc?** m*?i at? mscsft- 
ftfafc stss sjtcs? fants 1 <s$ snrtnn** 
fant? sc?i fasts »ts sfa® stts 1 Prat? 
fears s)jtnts*csa *rMsfli sffeNtfe 
mis srsfas Stis 1 (U? sftnsfa csfa, -t^ 
«w cstsst? stcsrs fcncstf 1 «utfa?cst«i 
«ritsts*s fa* stss ^issst? *rfisfss 
fants sist stis 1 >ss «r>t«fa fasts 
ssfastn «’ sft sens ^s *?t? SM 
cstsst? stis? wreath 1 

Sf* ISIS «lTtntS*S 5t*l?t? Wtstc? 
nt«n st? -cw® s<ssfei ntcfe? cntvhr 
ss <tff? ««* I SS nfal, n^w si ststst, 
«rt? "(1 si csncss s$ ssecs 1 *ft-t'sfn 
n?c* *fsrs ssi st? 1 sfttt? fam, sfsrsi, 
sssto^i* frt* *w sssta m «tn * 


fssj*. nfs«W5i, ‘nrffac^ «r^?%?'®i * 
sssstt< fenratftst? Sis «rrtsts*cs? 

fe^S $ * JJSJ fa«? SI? I ^nfa^SF msifa 

atssta sin ^Jtsts** fats sis^s *? 1 
fetarfafan 'a 'mtfapistn «iit?cs*cns 
SIST fwfat^q swt*ts*>fa cat! I •ffsst? 
<nrtnts*cna 90%| farcartfciln «utncs*s 1 
s?Ftnta*tn? sisst? st?? mats stn 
csts§ srtstsi vss* stsi stc^ 'Si sjssta 
s?isi rm&ts sts * fan? cstns cntcsai cs 
«mnt<>*cna test? sw^ « sts? sjs?ta 
sawi, st? firsts «rt« 1 catstsai ^ritsts^s 
fai? nst^tsts’t « cfefain? utssi ^sf? 
t?s 1 'arfs'sts sjfs* « ?t?ftts? ^sis? 
^Ttsi^’&cs? <Ns?t ?^farf?i? sstfas s?1 

SCSI I fifths C?tIS CSSCS^l? *^Sfl? 

fatstfars ^statsi cs nfa? firsts ?ss 
s?csi, st? n»ps sjtsia’&s fan £$fa 
^isi 1 wntsis’&is? £sf? n*i v is ^ss« 
sts si, s*c*r stsis? fasts sfa^ts 

Stsisi 1 

nSfes stt^i cntcni scats-t "tsta^ts 
stst? ntsfisi sritsn’&cs? ssits ms 1 
fafs <s? sms cnc?^ gn si? sis sti*s 
fsi fani csi^ csss st? autsis’fcn 
fsstns s?i st? «i fsi? csss sc? 
stn? cstsi sts, cs^ csfas «itro sfc?s 1 
m^isfaat? ssj fan gss sast? ssa fafs 
^tsfis «fjtscs»lis artfast? seas 1 fafs 
cs'ofa vfsca sen? s^ <ss{3 stci? sesr 
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'•v f 4a* 'qtafaC^a aaatf^ft *ffi*r* 
*n caw f «tana ca$ ^Jtan’fra fata 
vt*i? cataata aroi acaa I atcfl c*ffc*ita 
*ta a* n? ^jt’rca’fra *jatai ca^il 
fff ratal ata ft I 4? «rca? asa *ra 
atftata feat*i 'autw 3 &*r *it«ai 

ata 4a^ caatca aufan^aftwa w 
*a I a<£ata ww «ijt*ita’&afttsia c»tt?i- 
w *a 1^68 atc*i. aaa fc&tfiw 200 
fra autaca’&a ^*1* *il <«*!* 


*t®t*li c«r«rtTr, fa^tcaa favga * $f?aifa 
atatfrc*®N 4a<, atfrcttca I 

aft cat* «rt*fa* ^uftta’fca caa 
aaata my ^ 

ftnrta* n?K ajaata *ai *a I «rt*fa* 
^jfttaa?a aft cat* $ta ftta c^t* 
ata afmfa '"itatai ata c*ai aa I 4a 
f^^sa ca aa ntaa 4a- «t*i a*f§a ate*, 
ca^ft caa *ta caata my cat^ f*$n)t»i 
caatca^a (Centrifugal Separator) « 



^t*fa* fatftfrfta ^Jtata^a 


atai cata «mata 9 &af , i*i nt^ att* 
4as a? cat* 4$ flew avfate cat? ^fafi 
^«fca ajfjs *a i 

tifta’la *ifca|i «fjtaca^a Cantata a *ta 
*Jtat®ta aftl $$ca*i ’Jfaa'la 

^t<C¥a ca 8 ! ^jftrca^JT 4 a tea $<n* *a i 
4ana FTtfecafr atfaai, af^i -arfftfl 
’iwa, afai catc»sftai, $®»at§, ’rftsta 
« wtaro nfeai ata «rcatna 


^sifo* £a* ara^ta *ai ^a i 4 $ata 4$ 
^artaca’frat* fatats f»a wren ®tn *ai *a: 

1 . «ro wTttsafrl wjtnta’fcn (I* ai ssta 
c«a a<5), ai cataata my *tnr nfnta i 

2. 4a c&ta catfr Vtisatm *ntnta*frn. 
ai fan fiata^ Iwjtft ^fa *ai ata i 

3 . 4 *aa etcaca w>i nc? ate*, ca«ft 
aiassw aa ftn$, c*t^ 4 a< aaata * nt^n 
a?t^taeaa my i 
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«Utnta»&ara *111 «ftn©fn nt* fra 
<s* faai ?)? *ftns* 

fofa TO 5fra, ?fr « fa®1 <2f$3 *a i 
^tnn* « «prt^ aoi ^jtnta’fccna 
5f«ra firm tafa cntat* « wtoi na 
*ifafr*H* atfrato cnt*i ut>itl 
ai cnajna® *taafrta nfraal «it«FW 
sstcna *w« frratna "art* afacs ntta i 
5?w wtnta’frcna <tn fra «ttnt»sn 

fofa *1 I C3ff « fffr nfrfra 

fofa *a ^jlnta’frcna nor n* fnwia 
<®ta fra jjsf^s to sou '«iJt>ia^w 
£$fa ca^> ?*ro* *i* fafrac* 4¥ ntam 
at* to ** toto fra it*i atr’ia 
nfrtna api^cw a njtfa< ai *utnafc 
ajaata *ai **, to* TOnta’&'i * aata 
TO* i to* naa ^ TOft't* n^ 
*aata Wt¥ frt*OI* 

TOTO^W *tn^ aja*ta *«1 ** i «tn 
«fc»T3r ntln froi awtaa TOna fafaaa 
a ^tnnfa *a **, *i cata *aata ww 
TOnca’&tn* ?fr fra nttn ai aantaa 


fiwfa [ 25i a*, 4 < ^ftl 

ni ^ a«n *a <w TO fena TOTOfccna 
5 < ww* nor frfria «rtnn a«ai *a i 
r*fr <M«it»n TOTO’fc'T fra faareattf, 
TOnta’&n TO®r «w* *ii TOnTO'fc, 
frfea cn^a atfft* naff <w at® TOn- 
ta’fccna aja$$ *a I 

TOTO’fccna fr*n n*w*l «rfTO 

fosifrs* na 1 froi afrl TO, 
cat6 4a<, £a$jfo* asntfot* 'Bfjtnta s i?>T 
fasTVfijfrotaaa *frr to I cTO c*ta 
srt*fr TOTO’k’i TOfatsa *n*nrf afe *s 
ai i 4 «fa ^ntfr'S TOati *tw ntrn i 
TOata’&cna naaa ca^t aja*ta ?a 
^Jt^ra’fen-frra^ f-icn i frta^ « 

^raata ^*i?aaa >rcw c*t^ 
«nt*ra^n (n'lfai 15-20) «tn frfrta 

*rt^*r, fetfr. cac^a ^ aw « cat'll 
frfe ^vsfa *ai frfrufa ^fr%i 
’!Jt^fr1^®,frt^a **CTap5Wl vfll 
ca^1 vBtw *1, ws 9 rt^« *a =fi i 
^tar« «fjt^ta^»i-frc*i^ fia can «fr^tca^ 
ntv ^t^c* i 


n*c«r < 
***1wi» ^t 



ala aat¥ fNrl s <sa 

itatafaftff 4OTJWt«Uto* 


C*4 «ltt«5^< *a«1 ¥fa$ 

*l«ti fag aaata areata *lt*ata atw faata 
afaaa * 'sta^a'ta atta*r ¥<t4at¥ rnret 
wtatfag i 

4tnt fi®ttaa >fa*tfa¥ ai ata« 
c*a*ita aatas ¥ta*fi> aai aaata ^tan 
«itft atata 4ga atafa, atan aaa catas 
faftfe ftstfafa splaa ^a«i afa, ^aa 
■ititwa ata fag ftoi s mala fc«ra *a I 
c*4.ata aw atat* cartas ca$ aaa fan 
s 44 4t*ita ata fag wttfi C4fa»ttaa 
atas fa-sa <attg—^\ 4 tata fan s 44«fa 
c4fattwa attg fcafas aaata artata^ 
«rlfa cata gtatata ai i 

44 * ftita aw ¥fag ataata aw, 
aaa awa ¥aafa ait* s a^aa aaa caa 
astataa ata caa catas aafa aa*fa ai *a. 
ca gw c¥*f »iti aat¥ ^fagtfaa faafr 
'sirta'l aatai ai i 

cat^a nnfaFt fawttaa ui*j5 *a*^a 
i aaa aitfaifasa «itfa 6 ta 
atfetgi aaa s aatets «<rr 
4at<faT[ «n W faafafa attg *srfe 
gtatg i fafatl fawta^ 

caa »ita i 

t¥4 v »ita *1acaa 4tac$ ft* atafawa 
^ a^ata ateaa, fat ca qaaat* fttcaa 
c?wa a^ta a*K a^tatis ft aa 
^itn ¥wa i w.na fafa ftraastta afis 
^t’fiaa fata ftta affaa 4 tai ¥taa i 


^atca *itata fag *3«aj 4trg i aaHsi 
cm at^taa ^wca^ 4tcg l fassta^caa 
awfc fa a*K a^ta ca$ ? fai fawtta 
**1 541 asa, 'arg^: <saa faa I <at¥* 
*wH awtca caatta ^rrara fag *ta ata 
ai i ca^ 4tf ^ fa caa ata fassttaa a* 
*raaaa atafawa ? 

canjata ^r^tatgrCta a^atat faafta 
fagfaa ¥t^ta I aaa^i ^ta ^aaa aa i 
fag fagfaa na ^fat¥l5fCia WJ ga 

a^ ^ai caa ata ata i 4ta «aa| 
atgttaj fafa %ta ajfa fafaarfa «rtfaata 
ataa I tatfa 4tat¥a faatala ^<ta 
<ii^ a^ai cat¥ «ftaat m ^far i 

caaakaa ftafataa s 4CF^ta ?a 
fafefea catafata^ i ft* ca$ at^s c~a¥tti- 
cgtfa^taa a^^fataa ^ajfgaata ¥at^a- 
fawttf 4faft® *tatgi aaat^faita fa 
^taai catefta stafa ? safa ai <aaa ¥ai 
4 tata avaj aa—^ faaa fa¥i ¥aata ^rttf, 
¥iata a^?T i git^i cafawa aa * 
«rfat¥a aa «a¥ gsai asa aa ai ^faiaps 
aa i fawttaa itfagtfat¥ai girsi faaca 
gl& atataa I 

c*a s attaa agaattaa atai «aaa fag 
a^ata, ai «rta¥ fawfata *tta a?-a^ gtas 
a^ atatataa ta faata $ 4fa*i ¥ai 4tafaa i 
4taa stasaa aaj ¥ta c*a v ata ca¥afi» 


* aat<fa»i fa^ta, *rtt fc» a?naa 
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ff*f c?«rr® it*, itc¥ *nftf*¥ f*fa 3$5 ¥:*—i4*rt*t*c*f* <ffet$ iffl «rc*t*f i 

CfT® ItC* ; Cftf'S V# ^'f (Theory) «| ¥t*C«l C¥1 *ltC*5 ?tf—ft f*CT* fttf* 
Ilf* I ff^tf If® flfllt* *J< iftfl ______ 

wncw ¥tt* feift s fnfei* i [ 23ii c*^stlt 72 ®t*®t* fiwtf 

ft® f*f* cleft ff^tcf* ft*)t¥t«l f^tafi« *¥fa f*®t* if**c*a ildtd *® 
lt«*1 CfCI itca i cfiitc** i® fawtf ffac* istl® Cfljltl** 1 * 1 - 
fifilB *t*t* « *j**tf*¥ fsfa iai*C¥ • intf** 5 ) i**i nt* iMcr* *t*M i ] 


f If til* ff 88t=T ftfdfCf* 59^sj 

3?tf UlTOWtqjtSI* 


itll'N f*»t* ¥^«tC1* 5)if *lff ¥ 
ifswfr <*t *¥* (1972) *t$stat ftcia sftf 
1 «tc* itfi*td **ta fll fti i «t®fil* 
CltatC*«Ul* fffifl I tft«. 11 f®C1*a 
fftl *rt¥- 1 t *1 Ifi **st* itai cm 
iti^¥titf mi citfti *cii i it* ?ci 
itistft* cW? itfiiw r*®t* f*wrwi 
atf*¥ ifamf ifii at*rs * * i ci* 
**t* 1* Italic? *tff¥ ifacaif 1 W«f 
¥**t* cfii fc*r^i, fii ii if»i f* r* I 
ci* wtai f*1f«®fi* ft ifacaif 
itcit«rw* ftfi* <sr*:«i f fnc* itcif i 
f a itcn fiftit* ciaat* ifacaif *c*t>i 
1964-65 ltd it* ifKitf fCfJtltfJtCS* 
UllSftfij ¥^ i§1*!C¥ I 

fate** ifaalf *c*fti eta ftf*it% 
20—23 cispstat i 20:i ciapit*^ iftci 
f*»tf ¥dd* «ft¥M ^ifssrs f«ci fafifc 
f*wtf*r « itaci* ftfl flticiw 
iff® «rt* i-ftit* «rfif*f*c** feifific® 
«tt^-*fa¥ *f*i^ iffcalcf* fetfftf ¥*df 


cf®t* i*ftc*a ifaasfi, f*«tf « 
f**rrf***¥ fit <§) fl. ’Sfs^'fjf t <**tr** 
ifacaicf 31 utifi ftcif f*rf-r^ 
ftwtft « iff* fWifiw* ^nt^H®^* 
f®. , «c*fe i ^f*:® ifc*® f*wfi?t« 
«if®ffftcf* iti® artftf fiftii f*l- 
f*®fic** It5t^ « lf 6 f*C¥* *t«fintl 
^ <«. ••*!. ®t*tl >f** 1 «I«ff 1 iflf®* 
i»tif® « **i¥f®i f*if*^t«in* feitstl 
HTIIf ICIIlftf Clf I 

^t* ^c*t*f^ it*c*i cfd* 
ifi i*if « ^:*ftir*«fi ftci itfic* 
lt*®Cf 5p5 IS®* ¥1* ^*IC® »DCfC1* 1¥1 

f*«tf> « fir^fef*^:?* *t*ic** it«r 

1fC*tfr®1 ¥C* 51*t* Id Itirtf Itftf I 
tiff *C*R Cfl lt¥ fff ®¥ 1*tc* 
c^ftcsr® Cf, «rc*t¥ft* : 1<artf*¥t*, 1#¥ 
lf*¥JR 1 « lf3?s 1 f<f Cld Cfl ® 1 f 

* f? ¥Jtl¥tfr Cf fl¥ltl C¥f, 

¥fl¥f®1“29 
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nfifc, 1972 ] WtWU fasfr 59$q 


«ftatW 3 9 TO ® 98 t 9 TO 

^5 n*fW*f *Ufaa ®f5 *ffc#l fa 
9® (fa 9(t99l 4®|5 fraffa® « 

^tflnit f«f% ’ll? $*rc® =n ntsfa, ®~sfaa 
atasi ^aataa^tii TO^ta,®* ®r® ntaf® 
ai wi «rcw fena fa^n®! *hpt® 
ntaft ai i 

^TOafca faatat® wt®w ®ca 
c®tnat* «rnt^9«t9 §f9 wa faca 
^gaawa awa, ftwta « ®*am aw 
ajt*r®®tca faata fa*t9 aja®i ®9| wa^ta I 
«rt^f «fsta aia^ta caw? *rtat9i 
at$ac® fa^fa at5®a ®r? 5*ir5 n* I 

55 TOnfe vsla 4ca^ ®t? *®t9t®9 
®njtc*t 'fi'f' a"nf«® aitwteata awa: 
*t®ta fcwaa nf9®*at9 ^fn^R na*s 
fea® can ^®n® §n? facta ■©a*? 
arrcitf ®?w« ®t?® 4 ^ aitntca 

TO® *I9a *ff®t® ®t«F 3® ®C9f*«l I t® 

titfta atartatfar nai cat® «natca? a rc-r 
nfa® t-ta , 4$naitcna atfaa nc®f*n 
®t?®fa taWt? fcn? 1 4 ^ fa^ttiS? 
mi 4®at® w —cwcn ®?nt? ^snata 
®?1 1 n?a®f®tw «i$*iatcaa ®t«r artn®®? 
witli wtu art®tfa®, «r=r, catai 4?<. 
aft$ ta«i t"nc# ®tatca? facta®tca ®tsr 
3® ®wi 1 *\ a»ii aw, ®tc«nr tfafaa 
fa cat® ®tac® ^aWi fa®tn 
"jfaata artata^a fa®tt*tn nfanfi® 

9 W«, cat® <fti f®a at® 

•43 wfta^a fa® *$$ 1 atfta®! 

^aa n? aafata njtn®®1 TO®ntfa 
cat^ cat* 1 tea ®ra® aatet? atf?a 
*rca?fci fat®??t®9a 991 *t «®1 

^*ta<®tt? ^a awa, fawft ^ 


tf^fapfast? aitntt? «rtatta? aw m w 
«wc®tn « ^faiaatwtaata «taa«i 
*Ft«f ?ac 9 1 4^1 aa 1 4 *rf« ^faai 
ai ^caR, astc® ’l^cata 9 ai aw 1 «ftatcaa 
R®fat vs «r^R?fei^cirw caai ^fai *rtf»rf« 
caa ^8119-5 nr«cs 4 f»rca aw 1 4 *at<a 
^1 ?w^ oraniatacia ^^rta ataa «cawa 
Ratfal 9 ti ar«i to ^ca 1 

sja a^taPaa 9tacaa na fassfa ^•'C'arcaa 
a^f^a aa^>na ^ata *ai 99 aftita 
^9 tH 9 a^ 4a^ «iajtn9 f5 

«fta watfew 1 

49 ns fawnfn '5 faM fasfatcw nfaaa 
9fa:acaa Rasta 9 ? c3tw« nfataa TMta* 
'sfarffn^t ®^a «irtai act'nraita 1 4ata 
atwtwn ww 4 :aRwa a^csca ca^S n^ai 9 

fissfat *r«j 47', 'ffttf:! ca^i Rwa 
a^a?a faais t-^>r! 1 4 9 ^ aw Rwa 
atwfwwa naat^ nO? C9W9 ^fa^i 
ntacaa '^ffa, ^9 a 5 ^ ^tfna ca\^at, 

®^a 4 4^a nt^aatffl, ®^9 4a 4 a^a 

c^tw^, rs itfa aata, ®^a 4a afa^n 99 , 
fa: NtRa catena ^t^afa, fa: fasten 
^anta, 4t?raa ntag*i ^aata, 4a 
«ttl csfyft, ®^9 at^t^a 9ta®t9- 

wiata 1 ^atafsai cat9 

4caRwa ®iartn9 9tacsi $<ota* at«99; 
cswtair«tf99i cnc^ ®^9 c®acs9 cata«,9i, 
®ta 4®a<s 9fafsF9 47^ ®^9 f® at^afl; 
nf^a 'aftc^ cac9 ^aitn® far watsaita 
m\ ®^9 ®tfs^ fa, wta cac® ^aitn® 
4a ®tat®t 4a\ «ra;tn® 4a ^fnat; 
cntajt'a cac® ^aitn® 4®®9f^ catt9t*9tf®; 
frfea cac® catcaa ^ufasyff *wtn® 
f® 4^5 'sata ai^a, %®f fafiata fiffra 
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444 <4* <5tfsfc flfir ; itfll JWli 

cnr^ ^utti $ 4f 4*11 4n ^ruHi 

Wtia cft®s; citfro^ sTfaii ctti 

«fjtift®fif"fst4 4i 4^s stfcitfisti, 
14Jt*tf <41 (4 HtfllSFtWt^l 41^14Jt*f1 
44 41 Itl^fll I 

(stuff® fistula ififsRsa n 
f if tots cm %fi 3 irs «# ftafi f4Wt*r 
fellto RttStfl® fclSitftf 33ltf® « 
fiwtl ^$1 ^Tlffls fccft«R TORI 4$ 
IRfllc® Iffa flSSfl ifill $ft*f3 fifftPf45 
fsuti *to f'S ifsitis itt®-fiti fasten 
1®Tt?S £®fs 1t®1 $1^4 TOR I 

faflS fl4 isff* 21 Cf3F3fst Cttf 
fswts f 4 wtcis cTOtfr Hits *jss fif 

RfTOH w 13 414 C34tt4 1®t*Tf®S 
®t1*l, TORttf® Iti ^fC»lt54l-53F « flttl 
i^®l R$lt® is l *ratf ittss i® 4its« 
fCSffr CltWf 4^®t3 ITIfl 131 13 I 
®t3 1W f4tl4 fcORCltlT Wfll f® 4$S 
1ll>C4S ‘cnflfffttlS 3*tt34\ RITtlf 
TOttfftS BSpl^S ‘^f41"1~ «tff§ « 

wijtii fa 44 oitiafa ‘c^- 

{8^4 fcfel’. ®&J 4>1S®4 4C33 *4f« * 

®^3 «ltirt3tC43 444 Itfll ftCS-tS* 
1t8f 4^®1 ‘fclWtftf life 4"1C# 
ftlltS fS1’ 414 ®^3 41*3^ Wt®C4S 
'ifl flSTCIS fatf’ 1"*tff® RttltMl I 
iflS fin ft ifsil « fl®5t4 KttfCSS Clfa 
fenttf 23 Cf^ltfs 43 fswfl 1%33 

‘struts fi$sti iifnssst 
* ®ts -nita’ 444 cifittn elicits i"*tc# 

iftfl ®tltt RttltSItS RttStol 4F4M 13 I 
4$ HttltWl 1®tS 1®t*lf®1 TO4 ®t®ts 


RIJtff ICfjaWtl 1?? 444 WftlfoRtS R41- 
41*1 TOR ®ta $13®-$ <(41, ®$S ItltlS 
Rtfl, ®$S 1t43[1 $Htl, ^Nltl^ 13 , 
§WiafH 13, 3 imfsitft IFIJtttiJtl. 

444 ^WSSRtf CHI 44ta RtS 4lfB 
fctHCltlJ RttltSII llflfll 4iart4f«l3f 
(Egronomics) i"1c^ I itC^ ^51 ffllJt^ 
4| «rtrit541 1«f3 ^C3t41 10R feltPt^ 
®l« C14 44’ RfWtSlt? f4f«3 f44C3 R41* 
'1? e l TO 3 41 f4Cl4^ I 

44tC33 RprCW «^<tl 41 1t1« 34f3 l |f® 

113114 -8 RSjlittl nf«f4ti- 

C44 4C4t«^4 131 11 I lf*544W3 St^Iltl, 
11*f3t3 C433 44^ it^l R®J<41 ififal 

1«tlf« f®4 fll flfll fatfl fl^t^ « 
flWR 4T^atH3 nf^flCIS sftf® IWICT 
RtlJtfil® 1C34I fsi faU 

ll 4 fl 131t3 4Itf®¥, ^31^34 
3ftar4tri3 ‘is « ci43t4V ^fs®l «f4- 
13C4 ?3I4t^r, 4C4TJt1t4Jt3 C1®t3 

4t44 44^ fl® 34111 *«t3C453 1^®’ 

•f®Jt?lt4 nf3C4-f4 1C34 I 4lt^1 lf4C4l4 
C4C4 24 wapititrs lfl3t«f® 4tf«f4f4C43 
¥1¥t®t3 fl?11 StJtCItfetfaitl « ¥1ft«t3 
Rtrt*rtC“f3 ^4J ^t4«fl C44t4t3 4J411 

131 13 I 

R1 11C33 «rif®3® 44f3ft3 
«rtC3tr®f® 1«3tf 1*"I3 

cnt4*l TOflt14, ^1lt*t3 4l ^f4:4-(C4 
f43if4 14C3fC13 if til sf^® 1C4 flF4l I 
f<F1 lflC4-tC13 «ft<?33 44tS 41 

4^ «lf4C4-lC4 fiwti 
If til Cl 34t33®tC4^ 4lt3 ftl, 4 1ft 
If 11^ C"tC3 ftftS TOC14 I 





to atc^is §*tto ft»rt« <rcta wFi%f 

®fR^t«r *:* «it« i ?&itw «ra ?farc wtc?ra sfv^ *tvi stto 
’pel* fc*rCTi$& m't srat? <2ff h c^c^f ^t??u *\*m % ^f?« «tt?to 

11 U ?s *tc«& *u*?r$ ^ i 

?faw ^ «itfto mint *tt ww &tf*«f1 <to:$1 i 

faptot* ^®ret>i «w? wt:?ni *\%U *tt=* i fafa 'snto^tofs mi *atara 
^rast* vvm ?zm i '®t?n «rt*to 1^1 qjsi frsfw ^te«r wst* to®i i 
<s?ti> *rtw *rctcfl* in to <stre ’ll <gto *K? to i $ m. 
wr «tz*in *t^r*i i ^»tc^ ra* *t* *ti ^to «fc®i*rfi> 

cqtfct se®& «&1 ste?* ?pat* *t«r i n\i 

^:to to i 

1776 ^tc*f tort® hsstto carte** to>fa »w *e*re ca, wt«ra?t*l 
cw c*tftc*ia ?N c®t*i aft i c* ®fe9 toft* Rub (*ai) *r* 
c^c^s ^ stf* 33 Rubber 1 \ aat* I 

«ft*to aat* cae* fcvw ?g i ^t’ll:?* in l ca *tt? 

«%* W vrtew ** *ft«?i aft, ®ft fo«tto at? f?tol srtfttaato 
(Hevca Brasiliensis) I aaft *ftCI* *t« to to to ** ca* ?* I 

^ ** *ttcsa ent^tar <*i*fi> *rt*ar «rot ?s i M }*1 a* «rttot « *r a® 
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Safa 'S ton 


125-t 4?f 


*ft?i i <sfe «rt 3 *r®59i 60 '©n «?*t, 3562 *®H 94t<i 5i&5to9, 

2'03 W C4ftll> * ^6 1*65 Cflto (Resin) 9tE9* l 49* 45$ *tf CTO 
9TO if 6 *tto *tf9*t® ?9t9 sts i 4^ “TO tot*! 04^ swftr, 

'Slur® C9*9t a TtE®'« 59tot5 WTO ! 

■TO cto m 9C99 to to sjtftfiim totwl 5^1 491 

Sltto fc^ta 5C? TO *f®59l 0*6-1 *ntCTtfatt 5t^C5:9nl$ C9*ft^1 59 ! 
4t5 apltififfS «?9l units' SfCStflfC^ f*$t9 «tf® 0*5-1 i2}jt9 CTtfesnst?- 
9t*19#> C4*ftC a 1 59 I if$1 «t<*l cut*! 9^9 I 59R $ 99 CTO 99t9 
TO® 9*91 59, 4£® »T«4*91 5 '®fft' 5 T^^ ^Itto fafTO ®9l 

59 I 9^® 94tTO tol9 4^9 *)t*it*f1 ^91 55 I 4^ 9^® 99lt9 
*t®^5l 92 ?9t9 5f*£5f4*tf9 9TO I TO C9t*TfC99 TOJ to 5tf*TC9 

®r*T tot*T9 ^C9 99tC99 &t?9 TO® 4*91 59 I 4^ 99t9£5 9®Tl 59 

crude rubber 91 5 sits I 4$ W®lt5 ®®t9 C^tC^TU 5JW5 59 l 

9*t9*l 4$ *f^, 9t®95 « fatolTO l 

5wtC« 1800 TOC4* fcsfT9 5* TO* (Thomas Hancock) « 51^9 sfJlto- 
cfcf9 (Charles Masintosh) SftW *TTO9 5^ fad 99T9 9tfTO 

9$tf« TO® *94t9 CBBl *TO I 59ft 99 $-4*$ C5tNftT>1 ftffs|»!'Q TO® 

*9C® f to <Sf9 ®tCf C4% 91 511 TOT5 499 fato fofa 9*91 *$* 

to I C*t WC9J fafa 49$ 93 fesf99 *J9* 49’ ®T4 a t9 C*n ‘Hancock’s 
Pickle i’ 4$^ «rt$to 99t9 fros «ro i 

99ft99 TO *TO, 4^9> t$itf? ftfatV TO Bt*f 'S W «tt5tM 

^C9 tiKSf ^99 'e 999l9 9*91 59 ! ^ 9C3 « ^ff*t fawtfS 9J9^1 «ltC5 I 

99t9 f9C9 *tt^*f, 9| C9t^99 ^I9f9 ^j|f? Uflf 59 I ^®t9 

^*f9.99t£:99 «f^n 5flfitC9 i»t«t9 ®9l 59 t 

I 

^tC9f99t9 <2ft9 1800 ^15f JftMt? 99t9 9J95R99 C&ll 5591 59 I 

®91 9^4 55 n I 9*19*1 91R99 ^®f9 ^9C9 

^99 « 5C9 C5SS ^14? M^StS "T®* « ^9 • 5C9 I apW *9? 

999? ferto C9^f^r»f 9H5t9 ^91 95W 5C^1 a 1 I 6t*H 5S®^9t9 (Charles 
Goodyear) 99t9 fat9 9^1^ ^sfll»|9 I to Stfiw ^ TO 

JfWffltC® 4T< 5fe^ I t**fC9 1839 9tW ^tf99t9 9*199 C«, 99t9C5 
^sp « f5f 9t*®9 TO ^*39 9*9C*I ’fSS« M«t9 «i»4f<l9f®® 

1 ^ ®m^Tt9l^W9 (Vulcanisation) 9C»1 I *t£9 «ft a 1 9f9 
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CH, HVf *t®1 <Bjt*e 31*1 W1 CW-— fa* 

$vjtfa« mf vtv *f:s i <4$ aifaMt* *f«3v: wt* ^ 3C«I *R«t*r 

nwtvtita *t* i faftt® «nc« *if**tt , i* «^tCT?i « c tt« e i fr»a vrc i 
«TWl 1-6 Vfet m?F OTHtPt ^r, VW <4% *rt«t**l W 33t* *3, 3fa 25-30 
®W CT^ItC^I **, V£3 VI »rv 33t3 *3 I 

Vt»Wfa1$W*R «|faSS3t3 Ifvtff frtftfacv f®r^tt0 J* f *ftWpHltq' 
«n$% *m *rcc**t vra i <*fc ?3tara * 1 :* ft 5 Tt*v, *• Nrtfy 

cwfc^i 33 1 sntv, fas «nrfe® «r?fv ^$3 vt * *01 1 c*trijtfanfa, 
C*faR <2pfft ft'ftw 33T3 W 33 1 V*** 3«fa *?, CW—C*ft* 

vvtlv, captftutai wl^® C5C3 £«r3 *& 3f3$s 33 I ^ >F3V 

faft*r vits^U sjtsrrvtw >it«f=T vw • 

<5^ fftsi ?wtc«ra 3H3t*& c^^t, vttfa wtcii^v 

fat*l3 «lt3t*R VtCf I 

§to*ra*Rp3t* 


*raw 

^fawlF» cvtut* •Tfairftvi CTO, vl 5ft“ <*W CWI 

3W1 I «rfti& «tt«9 20 W vtc« I <43 431& «rr!t 3®«fa Vfa VtCf, VttfFfl 
efCVJsfov^ »Rt* =TW I «(t*srv *Z* C3 ^53®fa C?33t ^tC5, CT«f»W TOff 
C3t\fi> »[fov wiv 3t3 i cwtv «rc® ortfe w 5 fafti? i »rocw 
3c«it $fa *iv sre* *itw, c»ft vspiift ^-fa»tw evicts •flvrftvi ws <43i>l 
3t3l1 33£V *lt*£3 I 
1. ( 35 ) <53 3V ? 

6 * 10 12 ftwtatrfa 

6 X10 18 fti«t<tfrfa 
6 X10 24 ftwtatJt* 
fa) 

«fft m C»l1*&ft&t£3 0-55 tfjfa 
«tft m CTftWtCT 5*5 <®Tfa 
«lfv m 55 «Slt3 
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[ 25-i a < kih 


2. (*) ^tpnr fcw«Uws— 

884 fsrx^t^ 

8844 frit* 

88444 fsfrt* 

(«) *n§t*«q ’sftfc* *t€tafc1 *£»I1— 

10900 frit* 

19000 frit* 

91000 frit* 

3. (*) *[frit* ^tfe* TC»! fH*W«tff« C* C«m (4f 

’rit* *w *t*fo» ** ? 

17 fawtfrit* 

170 fawtfrit* 

1700 fawtfrit* 

(*) ^frit* *tf** *tfo* w *£& *fct* wtfa $** 

*n t 

1060 fawtfrif* 

10600 fawtfrit* 

106000 fo®rtfrit* 

4. <*) ^ c*c* c* «tn vaw c«ftw ^ c<tc* M® 

C* C*t& «w, ^tc*r* ot— 

15 2x10’ 

1:2xl0 9 
1S2X10 13 

f 

W ?frit w **ri cutro cw (*<fo, *rfct**ita, 

^Ttf* *41 cw *w ^tri *f? |^at c«c* *w$**^ 
swi), ^c* Jffas *»i*tf«f * 1*4 *4t?« *t* *hfs 1 i w*zq 

$ wnfa* *n§t*^i *rei— 

36*6 frit* 

, 366 frit* 

3660 frit* 
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5. ** ^ ftc*llft&t* *1^** WC*1 

ft) cmsiti : 

0 4 ft 
4 fttut-ams 
40 ft^ttfllsi 
ft) : 

3'4 ftwt'Snm 
34 ftwnnn 
340 ftOTtoTfa 
ft) C«*TT^t^ : 

316 

1160 ftantant* 

11600 ftt®rtant*i 

ft) : 

30 ftwtaut*! 

300 ft^tanfa 

3000 ft^ttflt 5 * 

(«) c*tfwtwi nfiwtt: 

81 ftc*it«iirt 
81 ft entail* 

810 ftcntalt* 

( W 250*? *fil CW ) 

amt*"* « WTO 





^sr's w^fi> "srfw 

1856 rnw <2r?fa-tot^r ®l* smc^s wtw sm is&fc 
«n^i I TO»I *ft®t* TO CTOS—Srt’ftl « 1 9|*t* $-^fas cs% 

=W I ®t* S*rfa1 4* Sts ffarc Leptosephalus brcvirostris I cattfr, 

^TfatS fr«, fa® «t*fa totstc** mt*t* MCSSSt* ^PC®T *fa1 W—C«T*rjC^1- 

csstfa fa mcs*& fa*fci ^r^«rr^ stwi m 1 sttsto mfai esc* 
ars^ts c’fW® <nw?r wra «it*t* <mi>m* *tf*sf®® 11 1 4 t *tf*TOcss 
^itve swrtsl1 

^<t* fa$ e?SC® to*^ 1 stc*r* w 1 c??e fe »itc*t* to^ m?s, fa^ 
fato I fa$ ^C*l* *ttS sfl '»lttf, »ltC*t* Si C=$ 1 fad* fa* C*C* 3* TO 

4:*mc* emw ^*fc sifafas* ms m 1 «rttofo*tf»r* me** 

v 

fofaftfe <4CS* TOJ S^StS I 41 v<)*!i> OT1 ^9l»tcS* fa* fan Wt* 
*TOl, faS* *CS f«F Si StC?S StS 1 fas •ftfltfl SSCS ®t*1 ^5f3tM CSC® 
*ftuB stcs—’®tsmi s?r c**rc^s ®rgrar ms 1 

m<rtm: ^ m* fas esc* ’ft? ®rm scs stc* 1 ss-st® js 
5 r*i« arm srs 1 4*1 *cmi mjsstst **ts 5 r®r 1 «rts Wmc?* ^c«ct mm 
fcwfof*, m?fa* emw—»i*t* ®t*i ?*r ^efrs *tst*tfa 1 

«rtme?* «tfsfro stt mess to ^*r umscss m*. ms s* 1 sfas 4* mrc 
eme*s cs s*csst sfsll fas 1 sffa ?t<fa* *utfas>fci scs *sc®s, s*cs* 
m^m cse*^ ^css ^«s ss • faifas sterns 4 m 4*fci «f*ts fas c*, wes 
esfats crors $*\ mscs c>i^f»T fa sr’rtvfs® ^s 1 
4 fal fa's Stsm SSC«1 ^T«F« «ltCf f ^N^tst^s 1 

^s *t#t* 1 <iiws «tm=^R ^rtwfsvl «rts 

^’nwtC’ew ^1 «rc*i 1 ^ « ?f^*t «itfapm, it*r*p, ^ 5 S 

w f%, *^»t arm st* 1 mstsS®: sft m sar—'sess sss ^e*« 

4 i\ sts s?es 1 ^tst? fa* fa* s?*r «rtt*, css^i—'svts si estes, st*l ^ts*t®tcs^ 
msesra mfa^i 1 

®tlt «n^ss m* 1 l®wtc*t* sft , srts 5? tfz? «*i fas 
’tfaa* ^tw st*s?t* mlfa ^jtWitftc 5 *—fas stwts m%»r ’fs mfa 
faesi «rresfasts $tro* st®r*rs fa#i vn *t*t* mtwi s® 1 «t*», 
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«rttoi Ws «rc§tot*t^ $*m to toto tomi toii *i** iretro* i *t£t* 
J^^psr to to »r^Mww «ttj^ <$** csiw tot to c*tot* *tto»t— 
^ TO: 6 ! to *tt**t? stcsj tot* *to *w TO* fa® ** i 

to «tto c*s*t* *p—'facfj 4* Itoe w i wnr*w %* rtw 
c*i:^»wff»[ <$** vi c*rv *fi> v* c*rto ^st* *1 artoN i *<R« *St*fci 
c**f wtTO «jw toi ** i i<& **to c«Tto to witc-n arm *-to i m& *-to 

**1 *f^f* VTO £*T TO TO TO* I 4*f5t* **t TO tot* fto 

c»rc«r i vt**r* ** toi ctoi ** cto 4*r* tot to* to i *t* 
TOT*ft«& ^ *t* ^to* *t*T *tHl^flfil i aprts *rtTO c*t* »W I 
toi ** c*r* «rt*-**n* *t*t*tf* i TOrcro to to c«to 
»it® to i ’Tctov? r TO* *toi *toi vvi «ifc ** fito to^-TO* 

5r* <IW vt* TO& TOf* to^-*$V faf to VW C*fcl I VCT *t*5tf * 

to ^ c*, fH ^ ^rf%*itcsT <£to? **t;n 4*1 ft i fa*tww *t$ 

<rtv*n, *<®ta *\\U9 to vt^^tsr *tw^ «wi i 

rifa-^fat* c^Ygcv dft-^re «tt* *t& to to TO* i vt**f* *to *i*g» 
%* TO <3 ^ i oj?i1 to *i% to i TO** *tw «t*ftv: * 3 ar-v** w 
VTO «Jt% I TOt*t* CTtCV V*t*tflft Cltfe C*t^ VtttTOl *W *t* I 
'^* =1*, <11® fejir^'Q ^VJV «W *t* « C^tCV4 

««1 W TO1 TO, #t? c*ttv ^ VtC*I? *It^tW ^»T tot* TO 
TO* ssrTOi^ »4*fr vt^r C*°*Tltt I 

h^ifs* $im **i c^t^*1 TOf i *tc^* “tftc* f% JtvprerS 

»lto ^tc* r caito «4^ V *!3p* *tsl ^C* C*^5t*, TO*T>1 ^ 

’•tt** TOtv* f^s?r«.v^rl c»il *r «it^l TOc* i *tfv. 

C<fc* »I"^f (Jl^ ^t5 I fciHIJ* vt*to 4 **n "littf 

**c* *itc* 4zw *»ri ^r ^c**l^* i vi *f?i *rt^-to 
^I^v-C* *1 art* f^W* OfT^* nw« *C* I 

«t*t^v: dftl TO TO* c*rt*t I *t* J^fTOI* TO 
to cTOUwri to i 

*c*j f*TO ^**tt*R >r*t^c* TO TOt* 11* fi? 

*TTI «4*i& h^jfv* ^»r vf*vTO< »4*^cTOtC* TOTO^ TO to to TO* i 
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•awr it^ri to^-*i c®t*fc i m ^?rat?r fc?rc*trel Ws ^Ttfctoi 

to*f fas*t tf?K C5t«fc ita i 

«nt=i^: f*r^t^ mt* «*i fwc?i figmft* uurti to i ^it’sfai. 

tore* **K *tto «rt$t*TO cTO itsre <w to to TO TO to 

TOTO to i forcTOi ires* ^TO toii itfti tot TOcWi to TO1 
ftTO tows sh«. cito ^ to? to cwi i to 
5 ft TO to®T ®i«t*iffl w*( *rwt* i 
hgift? itcsi *tto to* y*\ ft ? TO-totol ic®h, 
*rtoi c*\:m ftc? to* TOito c*fltftto ** «f?m h^ito c?ti i 

ft* TOtn itTOft? ^Jt^t<*t 11 g& C>TC*I1 ^S 11 i «rftfc 11 ^ft«r 

^TOf? 15T ig CTO1TJ? (Multinucleate) 1«ftl cn^-CTO il to 

Ufa TO?ufa gt^n w« i rol ??r ^rescittTOr i ci c?ti ^ 

totoi too? TOTO^re*? toi *t^> <iii # N «iftfi> iftfti 

tot TO^to >R[^w toi to iiji « to uHtito fiito 

?1C$ 1^?TO citfoi it« i ? ^1C*1CTO C»15«f ^SfTOCI ifro 

^ito StTO TO? I Profit* ^OT* CTO 5ftf®1 TOTl TO? 

C1% J11n croft ^l^toTOl *ft?^ I 

ItTO* TOI ^tfwi TOTl 4*1 TO I TO? CTO 

TO* 01C11C? tori «rcitwci 1J1?t1 TOCS I <i|t llttl ?TO S N TOS-11^1 
(Vibro message) *?t* lltTO* 4? Ill fclFtCTO? ?tC®f qtTOll ?re1 i 411 

ft itc?i elites 4$ itesi fcTO «ttft <ttci TO ?to ^ ‘»ii5’ cuti 
ffcftvri-roft'e c?ti c?Ti ^fci TO to i 

ft*fff i^ 


(nrawft^i? *i^tn) 

1. (l^) 6 X 10 24 

(i) «tft 11 Cl^fl^tCI 5*5 «2tJli 

2. (1^) 8844 fftfo 

(ill it^lT, ^Ilf5 w\\ Itfcfc \ ] 
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W 10900 to 

[ ^t=»{5 «Mtf nfoq *4fr? i 

srf* 'wtfaftl c3»?’ i ] 

3. (?) 1700 frotfifet* 

( 24 csjt'fe 2/rr, c**tw r *c«!| 

TlMta *jw< i «rc«c* M&r* ct*t f**rft ?*t ?tw i ] 

(<0 106000 f?c*i1fii»t* 

[ tlfafa ??*wc? *ca ftc* ^ nfilfir w 2 ^r, c?«ifc=T 

r ?i«£ rtif ^ <j?j? i 4? *tftfv wt* 

'sifesR l sfcti ¥^l *K ^foafu ?pr, ?i 

ftnt’J ?« M* I ] 

4. (?) Is 2x10* 

(<l) 3660 to 

5. (?) 4 f?tiitariM 
ft) 340 totstlft 
ft) -1160 fasterjfa 
ft) 30 f?C8Tt«stTtai 
(«) 810 

[ "T^ar* ?E*I J'totW, ^flTW <W WU CTtfefN « C5Ftffl=T 

f fat« c^rt^i. ?ni. c*it«o, 'wtqfiiftTrt, toi, ’ffti, fa, ?tni, c?ttffc, 
ftw cttfirafa «?f* w *r?t* *t*rttf «itc? i J 


ntn ?o?f c^i(%*R-?rtCT?rl 

^[fato tffcffaiwi tn^ji 3P«i»rs &zi$ kto » «t*nsi To 5 ?, 
Mill W1 fee ffa-ffa mwn *tt«t *N TO1W I 

tow c*?to sftsr ^1 5»i« 

C?C*h MW f?55fc=l^ <4$ to MtfS *tyt*Wt* 1CT 

fc*itnf to *ttOR, c*ft wtt to? i 

toto* c&lt* ?:•? d>f*if*w-vjtprai ?M n$? salts i u& 
tfNtacw *rw t!* »rctw src ,i 

«?to «fWTt SRlffal ?TCW ffa l 1958 *ttC®T $t* 
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itltara nffat wit* to wt^l wt*ttc® cTOfcw i «rtCT[f%^1n whi:®wfi^ 
®t* itfe^ iiwfc m cro* wfTO* WC«*7 fa$lf®W ®*W *Mtfa® TO 
$tC* ^falt* «ltCWt* fTOfTOW I 

c*®t«ra wt*tcu ®ti itfe w TOfrow i $t* to, mm 

1%®* C*Ftl«fTO ft«fa TO Wilts CWtl 5Pt«1 c^\ tofjfo* ®TO1 
itsttu ^ cwtmfro wtst* wwta wst itn faft wts« atfrofTOR, 
^fwcs TORI $t* ittwt* TO C1TO WWW TOW i 1958 wtcw tow 
faut® *tfafwtl $tf <*& Wftwti wil TOtft® TOfaw i 

4&1 i®il cic® *ttci ci, ®ti wft'cws <$l *z*$* &n* fw^s wts w®^ 
wtcw ^f&CtTO* if *tf*TOi w.v cWwfaww-wJtwil £®fa wii to TOre i 

1970 wtcws 22c*f ftfami icwi *it*r1ewc$ $tr*fi 

lift® facwtfc' *ftfrcs *1 swtiwtit wtfaitcis wii wtfrotfw i *«! tow 
www *rfa?te® wt* wt®i it® ci^ i 

wfatwi ci toi£ wtitu wfg<iew cwti fas ‘c?fro itcw\ ^w 
^9®pw wtit* ci TOlfcc® cstfc cstfc fogjfaw ®tcii wtstcii $tcw 'wtcwt* 
ft** fat® faatftll 11*1 TOCWW TO ftfOT I 

ci®twr wsti®ti <ifc iftwtfcc® $ts w%w ®rwtii TO faci w cfefafaww- 
WTtCWItl WtCtWJ CW$ flW TOfo® TO1 mi** Sfa *ft$t1 fasstflll 
c?tTOw— 1 ^faslw cwtwfc ®i *t®t® ctocsw i #»r fa®twtsi <sfe «nrcm ^ 
cfcfifaww-wjtew*t^®fi to wwwtw ®tw wita fatitsw i 

wfocwi flt*l1 TOtfc WTO ll WtWl CTO, ®1 TOl WtSCI* wfTOB 
4Wli> facwi Tlw ^ft*rf%*a cwa wifa® i cwtaj <rt cwali> 

wtitii®: wtai 4ttTO« ^if®®-®?ic!fi itstcu ci c^ta ifai srfir^i 
W l TOStflfa CTO *rt®wm 1CW TOtl I ^tcnfa’Ft? 

il^ « fafa^wl TOili *rtip $twr l^TTO ^ 
c^ta it®i wwtr® w TOfe»R» 

1958 TO1 *tfarwt1 Is^tew «fefi it&tTO iftwti WtsjtCH sciflw 1 
®t^ 18 1TO1 m CTOl&^ 1t1t5 WWT ^ WW 

®t1 »ltfan fawfiC»H I 1t^«? ^K- 

fawt^tcii it^tcij ^s^faw ®?jw ewea •fAtc^ 

I wfro «iifa® cwta it®i atttitu to ctct® 
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*ltm *tc*ti c?«k« i ««w ®mn 3Wi, *fow* c*t3«fa 

W* sfc 3C3 3t3 5*1—’®ft* *t3t3 * 1^3 *31 3t3 i 

*t3 3^*1 fis»t%1 £3^33 3t3tC3T 9f%PW ^*f%3 C*C3? «W?3 
faSIC** I cfcfafe*R-*jlt33t3 *tf3tt3T C*& ft *11 **E33 ffa 

*rtfaaW3 I *C»T c»lt*l& ^®*ffea fff C*C^ 3t*1 *1t3t3 *OT ^ 

C»W1 C*tt3tf5* I ®l*%3 C3, dfe. fW* *T3fatft3 *Tt**IJ £33 *tifl*t3 

C3H fof&l * «W3fi> 3 *if**(a* I 

«ifc cfcfaf®33-*JtC3*1 fofa *C* 3<^i fa®t^3l ®#3 3t^*3 *rlt«Fti>3 
Wl *C3 *Tt fa* C*1C3Ef3 I <<& 3$& C3 ^&|fa33 *tCf *t* 3^ 3t"f1 

faa *wre, cn c*t3 ffa* <3^ i 

fa«tC33 3^3 fat* tF*1 fa3t9 ^tfaf t3C* C*5? *C3 i ^f&Ctaai 
^ *Jtt33t3 3313*13 *t»1 33t«r ft*tt3 ^*3 *I*C* *T13W? 3OT fasat^fal 
*W1 *3£f3 I 


<2|* « 

«W 1. : C*ffo «itWtWOT3 C*$»!t3 « OrtTf^I *Wf 
•Tfa* fft I 

C^tSfl NS ^31 fs|t*tt«0t3, *fa*t*|-12 

«fol 2. : cftcsitat* fa ? 

*C*3 *f*3f3t3 

fftWaWW C*tt*t3, ftfitfiR 

feff 1. : ^ *1WT*3WW §*13 ftt3 ^ft3 C*t3 C*t3 333 few 
C3S33 3* WX C?31 3t3» 4«f*T **tf3 31^3$ t*9 ^*Rt3 $35 *M3t3Jl 
fafaa? I 4«fiic*^ C*^t3 3*11 33 I ^$3 C*t»l* «Tfc*3 afaf *W*tf* 
%5»I *9*fat* C*^tt3 ^ 33 I 4ZW* $Vtf% *t£»lt*3Wa $3S*3 f t3- 
^3 I 4W3 '8t*t3ta1 3fat33 fa*3 $*!3t* fa*C33 fa* C3^t I 43^33 
^33ty *tC®It*3'9C*3 *f 331^3 ^Rt3 C3% $wfa* I C*^3ft3 C3C* *fif- 
*ttHt3 3f* Rftft* 33—31 *t33t1l* *faf ^9SRI **$ *C3 
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«tn >• from [ 25-r a*, 4< nwi 

aj*r a fall i ^nata c^tOT afjfaftata ’srtawa 

nffl5t«l «ttt* I <?T aPtaC 4 ! WfiltPW aft*ft fafftaci ^Jtnfaata «ltawa 
aai ^rtu s^i i 

ca^®it*i *a, wi Tsk? catfa^ta a»il sa i 

rit* at^OTa ^»HT5 C3Fifa*»TtPia _ WJJtarl awl «% awatwn a*tc«rl 
aiatwa *taat^ w*tf ® Prefer® i cata-afapreta ac* at* opffafc- 

®maa c*ar*n * €te®i art® i *iwa ra^t™ at* *tfa^a%a i 

c^tfalata a^rta aaar c^tacsl c?ai at* i 

fosfl 2, : aw a^a *tarfo* ^ttatof&sta* c^tc^rt^f^p aai aa i ail 
*p# w ^tf fe:* attatas-'sat** ajf®a*a*i « sraa^a atf* atstwi 
fata* awre ^Har *ta atai 55 w «tc*HR*s ft™ aja^t* ^taar 
atas cat* \a w<r aft* fafa ^p?rl at* ate*—ai cstta c?*i 

at$a ft* ^3**1 I CW1* f?* af*a®a *t* ^ar a^a «Tt*f«* 

f^fm *k«t c^f^ti care art* i cattatettca 5 at«*i ai*| ^faai 

ntesl at* I 'attatafaar a^a «tf«ff« ^ataafc* <a 3 *ra 5 * =rt i caatca 
fasratsl* (Wf, «F* w fcrosl) aw at* ^ atatl «t*tf“t* 35—frcss 
ca\fa*a at* at* i faiatfaw safot3« «rf*a a^* cat* qat^f* «fat*t 
?rr* si! i catcatertc** atsttai 'ataal ail as «r®ta *fftt* fe* 9 ft^a i ata 
m ail a^a *twt* arte®!'!*#* ajtnvetw aat?® at®* i 

1949 atta fasat^t ‘aitaa (D. Gabor) era* ail cattattft^a *taif$* 
^tfa* ajtan aratfa ^tsa i «rrcatc*a w<$a « aif®** 4 ! ata* ^tfrfe* 
^raa mattai C 5 t^*it^rata aja’aia aitail afai ^aar^iia? cwtatwl 
,f%,_- c ^jita 5 ata *rt 1963 at:«T -stjtaa wr aia^tfaaf 

41 ^ f|»i|ca «faa c®fa c^tc^t^ta 5 cac^ faaat^tai ^ a^a «f^f% dsv^ 

*W[ i 

a^atca c^twWa 5 >it5tcai f^ttta csi\ apai 

iftafawl, *t«rt.«(fawl «t^f« fawtc^a faf%a ctzu C5tc«it<sit™ -sfcata 

faa# ^tam ai^ facac5 i 


* lalUB^ m caf®«-rff«fai «m« Icaalfaw, fawta ^casf, ^faat«i-9 





'drwr^n-’i^i 

«f b 23cf cfdpstat ¥?i¥tet3 fq®«t=r 
w<itt*[3 59-ssi lift* "ifawrc 5 ?* cn 
ftc* 3^3 *tft¥r « »taf|a Urn]* 
wstota «W feretcn fast* 

®*fwvi « «r*it« T’lc* *3 fa®ft siftrc* 

jjjfiS *tc«itrai->f¥fo ¥tC3t®R ¥*i ?? i 

«w7f*r* *rc«jar^t^r m ^ *r«t* 
jjstffai ¥cw jw cyt* 

¥HW UT«b ft sat «rtwt5*t* «W 

▼W5f i 

iK«itortH ftssftHm c=rai ftftte 
I’ttwfiif <5^3 | «(vf1 Jit^Sfat* 

fti*l c*tw$ w stair** <tf«<3ts *ifa<5< 
fasti w i ^ ajtntr* ^ftitini ^ftft 
resa <«^i cell s* ft i sMtwi «tt1 
fat* *lt$»ftt3 sit 5 ? «msi it$- 
^Stlt* fl*t* rfst ¥t| ^ sr* ati 
cnorcs i «rt* c*rit =n *t* <m^ *t$- 
<5fttt¥ fa*t3 SfaTS ¥33t* m* 1*"TC¥ 
wi sw ^t^t* st^ i ¥stc* 

¥tci l&ffc, fas «rcfa w ¥i l st$- 
¥fot* StWl fr«M 5t^ SW ¥t**ftf«¥ 
wai fi¥T* *ift fn *tc* 3ti itW 
^tw ci *tst1 ¥«1 sn Itcs, ¥tft 
^t* ®TCflr <fTi I fawfa 

pf¥1 C*ltc5^ ¥*!¥a «u I 

*JlWT« affaWfl smf5 qfrltt fctlW 
*h t^1 ttw, Sta *ViCT fcraiftosl 


IVtllffl ¥305 SOICf I Whit* 
$<c3«fto5 i^tc^s sons, sn *rc=r *3 
itt c3?3i fs*i i sri* nt*its m ¥t& 
fcn &t*fi> HKts itvri 

falfe i 3$ c«i¥i 33 , cstfccw* 

*i* stvrtvfat* c*nti ws3 §«,- 

Itfafc ¥3t$ f*»l ¥3 »Wtl I 

sitwt*t^fi ftwfa « ¥»t^ ntij mfa 
¥C5F w c*?sr^cvr« 'srfft ^it^t 5 ? ¥ftt? i 
ft®tpffl c*nt* ^* 1 ? «rt¥^tf®¥ 

win nfii^i 4^1 ¥?n 

i 

^twtcsri *ti>i(l tft 5 c^cara «tfft 
®|3 »!tsitJT5 '"itft aw, ft^tar ¥t^5W 
5t^ ¥3:^ ¥tt*t ¥t«itmr sit^ft^ai 

«rtaf«r=r i ¥<ti saft, 

fS¥l ¥ff, VS C?ft, 01 «rttl W 
¥31 aftl—fttft «Tt¥l «rcat«P=T I ¥t«tl 
ftwm 5^1 >«¥¥t<rj «rtft *re^ 

¥fai ^3«Tt ¥t?rt¥ strn wf 3fa»i 
Ft*l1 *tt¥ attlf, fa¥ftl5 

^citn nrt *ii i c¥3®i 3ft:^^n«t3 

ww >ftr¥ *tn ftnt:a hzvft «tt*i3i 
Pt^tf i 

Ut¥l ^fpfft«t3 

<5^3 ItWfl ^«lt*l 3W> 3t^t«t3t5 ft«t^ 
f-i¥i »t^ f¥5?i, cn^jtntw 1969 »itw 
¥ftn it* «rt«it3 wfo ^ ft*i i «rt¥ 
¥1 C¥tfc C*rt¥ I ^"iftfWl Itl5l?1 *t¥ 
*rt¥ ftCTO, C¥ Pt¥¥ 

urtu ttt 3 fn w sn i ¥05 
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?»i or*i i atf-tita ftaa 
cf^ta, f*M$s-f®-* 3hf5tat* 

c*W ?rei *tfa *rw *fa, (ii^i ®fai 
«t*! wf^w *9 ®tai crtt« "W *1 31 i 
3®*t* «rnrtwt3 tonift «rta® ¥*ats c*t3 

w 3i i 

*»i¥t$ta fa^»n fas n^pTfata '"ifir- 
*^i ®^a 35 c3C“ta sf33t»ftacia 

3Wi Rata «r*Ttcaa wrsi $tai ca^a 

4? e l ¥Cfl£|3, ®ts Raaa C*f*3 i <ua 
'3ff3t^:*i'« >rtfta*f c*itt*a vm Rafa 
5 f"‘1 14 arci: «rt<ar? af^rs I 

‘cw* %3afa«. *1 ^1X9ltF3t? 

<af?«i ?ra ac33, atc?a ®Z9 
f*ifV ®tt?a 3tnr atiar c®t¥ 3j®ta® 
^131 ?a*ta / ®i *c«i «itaal ^art® nt?a, 
f* ®tn «rsi3? *c*i at*iai 53**1 
*fta i 

^ti»itB3ta fs®R *i<ltcaa catstta*! c**f,.- 
*itws s^Ji® #ta 

iff® sian faraaa *H3 ass^ca* mb. m%. 

15* ^«tjH* nnafi^tft awtntajt* 


folt* [ 25i 3*, 4< 

*i\ at¥*1f** arfPTtfrmtaa 

^aataarat* caa1 ®frs aprrhta.t* c¥*f^ 
*it:aa ^33*31 * c¥rtf®R«*ti:a •'It* 
^aatca* faaa artwtsai *orc i afa 
^ caa *i?t«ffa«5ta caF*f «»traa wfca* *«n 
facn^fta fecit teat1 

«Wt*t¥ ^fwt&atstact 
cat-fa atatai cttcta aw fa®if3-c5®ai 
«Ftfttta c®t*iata wrw atfa fawta nfaataa 
25 a*a ajt^ 3t3l tifatarct* ¥31 fecit 
3C33I mw9 t3fawt3 3r p ft^ 3 Ttat**l 
ca aFt-t: ¥tJT? «¥M tact, ®tc® f®fa 
«rttRr® i ayfntta ®¥it?a <tftca 
f®fa ^t^rta wtata «ia< fastfa «r*rfc*3 
tft«r sattatara ttcatfn®i *ta3i ¥«3 1 
f^. f*t. nt^ 

331 fti^l C3C¥ 21c-r fn. fl>. 

¥^¥ <2f5tf«® »!33tC*r —^f®It3 

«13 uofawta&lwta fa’it^-^a ^*3 

f®ca#a-c¥3tia»i ®la R f*f. *lt*i •I'OCHa 

aajl^i c3t*rtlfBa cv^i (<3®-¥ta-Ji3 ] 

fMtfi® i 
% 


«r3t3 n**rr«r¥ -SfcafWjrar 

*Ut5rt ■*<$* fH-23, ItH at¥f¥ R5. 3fn*t^1-6 W *««3 

37/7 C3fj«tC5t3l C33, 3f3#lA 1 3^ «WT¥ *f* | 




P'S 58$ ^ CT, 1972 W 


'stur® irrtflrt^F f*n 


CWHCf C¥3f *£fl •ttfastw $*£¥ 
«t«n *wt» ^rt*itc*r9 ^rfOTi ¥iw 
fan « ncft fam <* wi 
wtotwi «rNrfa<ft « ^Nft^ssi c**tc* 
c«rcn frcfo, wi 4? «ftcn «rt« ?<*« c<w- 
»tw «pfh nt* ft i ft*? W 
Jftftft? sari, ^intf®, ^arn 

hjtft* WCY ftWR fct* *TWCW 4*t¥- 
*tw ft#« fw ¥tfni *c<5i i fti 
«(^t? nfarfa ¥$cci «it«f c*r 

•ftfifwi «rc¥¥«ttft i? to ftw« *ftci 
*fttw nt*ft i <ttm cro ^rtw «rfon 
*£« cnwftvn *c*i i 


CTPW «ft* ¥ft#5 *£<5 ¥1 

*fttt»i« nft^wi apM: W i 
f«ft-r *** ^trn 4* wt >rt*?ft&ft¥ 
*jtfa®, *ntf»f®, ^ftft, »t*wi- 
f«i¥ tatfir «m itntift* ar^j 
4*3 *£$1 I fal «?tw *fatWI CTCt 
¥fti w it’rtift* arv, cw—nt*, cw, 
aftfcl, 41*153 W( (WPfcW). 

?fa* 3*, VR 3MJ «tfft «tll *£«¥! 
rftfCT Rftftfl CfCI lt^tlftf Plow 
C«lft JW *£«* 16,00 CftfS frtfll 4$ 
orw *^«rtw ftftw ftcw *c <j iWiftf 
Prow it*? w 5iK—'® 1 » ^ * Ht* 
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[ 251 9l, 5?{ J^IJI 


i9<* uficia la ®t? wt*i wi 9*9 
®rt*r fe«.iffa® wtifafsrw arr^iff fd 
200 cwtfe fcfwi, fa® ®tsr atifwft® tftir? 

$9I9t9 $tfaC9t* 700 Cltfe fetii i 

$fa 99, Wtlftfal flt«9 ^fsC3I98 
%fa Itfctf 3f ®WfE9 I 

9flt9f9l fltStf 1$ ^fa « Sflft?? 

9? fecwicwtw fai ®tcw i ®t9 9t9r *fe 

?E® fatl9 'W^l'I life ft®. 1ft® 
U®9'®1 ®$1C9 Wfltsfl® if? 'Q 

i*td9 w?^{ ®9?t9 i. ®fa fa®fa(5 *t® 

C®9® #C9J9 HfflJtJT BfOsfa ®f®[ feiHt9 

®9?f9 i ®t* «rfi *rf%fB ^c* srrfiw 
£®fa fsjfawl* 9*f9 1C9 f?C9C* I tfw 
®®9 C®C*« 11^ 191 991 It? I 1®fC9 

atitsfai Prwiw fe^itfa® fafassfa -artsr 
«rf®fB ^c* mm* itwti? iintfr? ificw i 
®t9 ini ifatl ci, 

itifafai aw ®®c*w war ®t*« ®t«l 
®C99lff9 flfwtw ®tf* I ®f9 1$ fc®9 

9tit9f9i awftfe 91*5 *rt^f9i mfaN, 
9SR *9J « C^SJSf *9J «f®C®9 $9 §999*1 I 

few® c?i«ftr® ®t® atitsfai fiten 3*1 
fenpwcrw ®fl®t «1 Cllfel-ClftlJt® fevi 
dti ntwft® zw itti» cicfr-cifautm 
i^«rii few? m wtfiw w®ii§, it9«i 
ciitts? sfdtifa «fnt®d mtcitfam 
(Gasoline) F|fa?1 f*9 | 

®ttflYc® 1939 ltd atlfjfal T [1 fel- 
i®m it* io ®ti nt«wi ci® 
citti-cifiuti fevr citi i fa® ®t® ®i 

i®*ii 30 ®fm« c9 s ft wn tifacicwi 

£ft$Kifautwf cwra i?< ®t*ft?« 
®t® ®t9i fewt® it® new i ®twr» 
W citfrl-cifairfa Citi Wfattfal ap 


fei«i feintwm ®r?t9 ?t?i we® itftift 
wtcu ®wt? « feis® ftfaitur* 
^9$9®1 I ®tfal fafut® cnt^l-ClflfTtWI 
1?r9?f9 lit® Wd - ^ affel Wtltlf^f 

3f9J sue®* Itflltll ??Wtat9 W®?1 «rcwt^i 
49^ 4$ 1lf®t® C919 wtltlfll *91 
feMtfir® we 5 *, ■imi ciwfi? srg? iftitw 
w«?i srcitw*. ^ti ®tfii 
W9l? isfut i 

ClC^I-ClPlfTtl fe^l Cici f<fo* ^W9 
atlt?fii *91 i ®tc^r'9 feiwt® *9jsf^i 
icitl^v ifaitEi 'S^ntwsr ^fsi®- 
®tt9 '15*1 1CWC5 I C?C19 UU* ®1C1 

cncifi-cir*iiiti iiw id c®t^t? 

f9l® 1t91 9WC9 ®t9tC9W Ciafll Wtf 
^f=Ttf91 f9Uf9-f9C959| 1C9CW^ I fa* 419 
$$ fw* ®irif® wtwtw, ®tci 

1W«$ 9^,1 5d i It95 ClC$|-ClfalIt«J fe^l 
Cltl ^9«ft® Htdtftw ®f®fa 
5C9J9 5tfa*f1 >499 'if9 C®99 CW11 9fC^ 
91 I W *C9J9 19J9?tt99 ®t® fat^f 
Cltl ICltl^P ltf«ia\ ®f9 *ft*9t*f9 

«I1 ®U C99 I H®C® It? «41f^ ®fe»l 
fa99 at®, fat9l Cltl ®lf? 

®9f C1W9 af99<9t9 Wt9 I 199 ®*?fl9f9 
99*9 ®t9t® tltll-CWfafTtl fid? fesfa 
9itw® we® i wwtitel ®fa® wta C9 
f9*W «19H WC9CW9, «tf ®afiff®‘' 

*ftf9® I 

If®? 9t**lt9 ®?^C¥9 WtCW ®»|fwitw 

life cnt$1*cwfawjtl ®fu 5ftL*99t9 

Wt9tW I 19 19*fC9 9t9l Id CltW^fa® 
C91 191 9t9twi Iffel 111 911 f9?t9. 
fatTl C1C¥ ®lf99W Cd HtWWtf^JW* 
®tP9¥ ffefat® cit5i-.;if*fijfa flR W 
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C«t*n 3t9 I ®3 §3tS31 *t®5 Sftnt=? I ^Jljqfa 3*t3 200 C*tfB fefflW Ctfl I 


Win c*rrti-c*fc*Jh>i fiwt' c«rc* 
vmtfte* c*t*T3 fen 5"^ i 
*i ®rcv« «ft*ft^ ^t«r c*tt§K*ft*jt5 
fifw c*c® d|® fesf® 5t® *mw i fts*i 

vt*rtw ^ Bfafaft* J«f*I cw 

*if«fti fe«,*i* *9, ®tw 

Ftf^ dj>3 I B*lfiflt9 C*l$K*fi*Jt»l 
f^rer nt? *[f*5»i 3t<5i fe«.*itPr® 

3t5tsfit* ar3j«fii3 ®*i>i wtfci «Kt«a w- 
3*t3 *9i® *rtw—c*ifci * ®tfo dvc®3 
c*t* 31 srif#:** fvfinnar t'sfifl 
vtv c*tv i 3v®: vfirn. fista (ar^fa) 
* *ffa*r aftdtt* (**ifi9i) Uu 
«2*t*«3 C*R3?K*fafJf5 fra te«w3 ®*f5 
C*3r *CT frf^tia *5f3St9 2t«| I 
aWafa* ^fs « aftfo d$c«a c^caj 
fa* vtaai ^c*r*t?® fbar c*r9t® 
*itfc i c^ca$ w®: afttafa* f-rtw 

^ac&ca a^ wwt=r i ®tai®3 awWa 
"!tl 70% vfaa fenfl ft«3 5 k u«3^«s ^tcwa 
*tC* afiTtlfil* 5f3 « *iwH W 
dtats^a fc*r«i i vtw cn 

^t*l9l 3(1*3 C^E* 3SV3 *E* C*tE«fa, 

’®to sen atttafa* Prcw w* «rtfa 
d39t3 I 3t3t9ft* 5ta « *1fci nuttf dCTW 
*ifircfrt civ* *i bct vtcw iwi*i' 
*31 3V3 *C*1 *1 I 

C®9V®3T ?W 3t*lt9ft* fttSU Vtl 
W*}< fi* I dlTW C®3® JS3J 33!* t*l 
CIV* W, f*V I960 3tt*l3 
*** c3t* cctfiv civ* ' vd«if* cw«n 
- I 1947 3tE3 cmil 10 c*lfc fct*t3 
^ C*BV 33J 3*E3 «IV® *E®1 I apwl- 
BE* vtv VtBT't dV* C«3V 3fC3T3 


C|»|CV V*1 V3t C^t* ntC3 Ct, 20 w 
^ f3cvr*t c«tr«F ^tsiwr^v* S*r¥^f«rri 
c®3®^r dv* i faV ®ft# TOt 
d^c®3 =rt 3 TTf^«r ^ ^*f ,5 f3*i •ctfcr 
dw? *iw i \*i 

*lf3Vl«I ^IBF 3*C3 20 c*tfi» \>fvt* ^*’1 
aft®^3 c®3* ar3jtf»r vt® 

4* «V*^r CTBI VCTCBl »RtCV3 

5|^C3 ^9|jt*f^3 VlBlRH* d5|tC33 >|tV *ft«f 
fe3®®3 C®3 9f Vplf *lf3*lW 
Cb^l *»lll I 

sif^* fia« vtv dwtn'cflB fec&B- 

C3l’tJ 3W3f^ fdv ?C3 tlfvcici I ftihl 

*l?I^V3 *13 C<IC3F f*f£S3 5P* 

f^f^3nC®3 ^|3 Sflf^C^S 

v«fbf*v fir* c*i* £3^ vtftvi- 

V s !* i c»i *t«i vtv 1B^, ®t*n. fit*® * 

’«iTt 5 lf3f^3fC33 ^f3 fsffs|3*ftVS *lf33C^ 
atf^£3?3 vt®* c 1 *?:* 

313^® W I 

fltf^V C333 ■«[f®?t9 3|»tt3f3* 

•PfK' cfeftfiw B*jtf«r *f®3 ^s*« 
C®3fi( WW®*!* 3tnt9fi* n?t< I 

’rwfvf *TC*I 3Jtd3 r 

^1:33113 vw ^t'^13 fftn ®B3 d^5 
fcifis « «mf3 3:^* i vt*tm cwci* 
>|3*t9 vfilB ®V 

*£3CB*T ®3^ Vtdt4t *ftB HW 
VJtapt^fil*! *115^^13511^9 36f« 

0^3 *ff93t£‘1 *TtC9 I vfaR Vt4tV 

«tvc®9 ®*IB *t39t*n vtnpnr *tv* 

VtBtW3 CBW ®filrt R5H I 9tf 9tc* dtBW 
dv* flif=^cV3 ^n*3ti9 '^iwtsrwv 

dtwfi* 40c*tfB1Mm ' ‘ - A *• 
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fwrff® fc®3 stftffa® af3jtft3®c®3 
cro f'Sfttf 4t3tfcf wtf® 3tft® to:?, 

®1 faM3®tt3 fcttHCftfT I 4® 333 faf 3f3 

®i?ttfi c®cr 3<c*?3® fc®3 tfffafa® *r«rK 
ww fin? ff| *iv® ?t®i 311 fa® 
®t® nfa$faf*H, ff3fa3t$3 CSFtafa© 
(PVC), ^fef«1-®?i3Jt3f®ft$®, 

fifa. 43 . <*$5 (INH), fa. fa. is, ?tftf, 

fa&tf*i3-fa |«jtfa =ft=n «r®rt im 
ifatufa® ar^T 4t3t-r wmf f®f®t® 
trvs ft«® I ®t3 4f3« to® Zm 
stftffa® f^ttf 4t?ti *mir?i ®«3ta 

wtf tori i 

4®ti3 3^3tt3 frtfttw cwt-r fSrf®i 
cto ®t»rtifa® fanra fmfa fatff utii- 

«ti 4® f3i «*tftt?f afatsfa® fa m 


[ 25-r ^f, 5*i Min 

®tftf?t ®tc3* ®t® ftww? ft*® ft® 
?t®i few® cwfa® 3tr« *w*rttti 
fitfftf ®r® TO® ®t?®lB cto TOttfa 
fat*? 8 ! «ttff TOtfJ fat® ft 5 ? i 

fa® c*r$ >rt® «m*i fatTO® atftifa® 
fat®? 3? cro srtTOffa ®tftfft f®f® 

fc«t?3 ®t?f? w ^ftt® fciw^rt wf- 

®fat® TOtt*r? TOft® ftfana't «t3 fat? 
*rtftfi ®af? i TOttf? fa fa* ®t®fa 
ftafttft? 353 3^3 ®tfan fl *t ®fa fc?t33 
TO 4$ faft? TOfftft ftftfl ®t?tf « 

to? I ®t? ftftifa® facfa cto ®a®?®l 
f^t3? to TOtt?a cfw atftafa® fan 
-srfafrfa'ssfat® ftffit? «tf® to® 

TOatf ®al 4?t® 3t*t®3 i 

l&to fSTOttflft 


3$taj®tatt?3 c’ftsta ®fi 


TO-ntii cfftt® TOtw? c?tf TO® 
3®tw® ci>tt? c?fi ff 311 TO-ntti 
* 35 ®i fro cf3t® c*r?t3 TOai TOfc 
ft® 3ft—ctiffet? TO fag ?wi 31 i 
®ft-TOt? 333 33 Cft?, ®33 C?t3&t? 

atntfci <cfw cft?i fa® ®t3 ?«®i 

TO* 3tfl3 C3, 4^ ®ft-ftftt® f^W 
®t?$ ®t? fetJc? 31 Theory 

of Probability, ft? «(Cft®3 fit® fa»t3- 
®f*|W ®®faffal ®{5 *lftt®* 4® ®tf1 
itfafawTtff (Statistics) 4®fS I 

fltffl «ttf^ 31® ft fa—f|*(? C?t3^1f 
•ffWtf ft® ®33t3 ‘3t^ ftftfiS 5t®f 


31 ®5® «l?lfS ®i*l®tf *l?tf ‘3fafa 3t^3 
nt3l3^“ Bt®}’, S533 fa® ®tff1 ®tfttff 
®Wt^3tt3 4$ 3®t3J®t3tC33 ®ftl ffa I 
3®taj<5t3tt*f Cft3 4fjS 3^31 fS3t3 
3®t33l ®®, ^5fa faW^ fffWtBfl TO fl I 
C33tt3 fa-63^t3 Cf tf ®31 C3^ I Cffa 

4fiS 3^31 f353tf 3^t® ntW,C®f ®®t3T«ta 
fft^ f'StfJ^Stft? Cft® ®t33l ®*( ®fft® 
ftfa I fa® C®t3 4®lS ^C^ ^® CM 

3&3tlS ffetf fa31, ®1 331 ?t3 31 I iftfUTS 
ftfltfj 3Jtft«^1 C3t®ttf1 Cft 1 ® W 
3t3 ®®3, fat®^ 31 ^33 Cf3tl 3 
®lt3 f 3fa ^ ®ft® C3tfti3 I *** 
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**l *? w *nr cfai *ei i ffi $¥ 

Cffc W! C*® ¥E1, 511 A»t ?E1, ®1?«\1 

ff**i I fof c?® 11 A»i ispit? »i®t?5n 

lltl H*lt51 | ¥t?1 <& $fi>? 1E1J Cl C¥t=T 
4¥& IE® *ltw ®tEl? 1®tHl 1®¥?1 
50 11 I, ¥tE®^ ^-it? H ¥?E»1 Cl® 
*t$?t? ¥11 4¥lt?, C&*1 «W?tl I 1®t?sfl 
cn ®5[ n«t^itl—'«i v C¥ti M?® 1 c 5 ?!; 

$-?t? ^ ¥?E1 ^Ttlfl CIWT Cl, 

5-?t?fc ci® ic*ti ?i i-it?t cfc*i icm 
®? ®w ^itnit? iw ivu cm 
cic? ci, i$rij®t?ti ®tfci i®j icii 
f* ®tl ? fa® 5f1, 1®tlJ®tltCl? ¥lt®fo 
i®j fan—®i cue® w *it*ritc¥ fcc*ii 

HlJl ifatE® ?E? I &E1? lf?lt*1 1® 
IfatEH. ®®$ 1®t?J®t?tCl? fait* fa^l 
?c?i ¥te«A fee®? *kiji ’iHr 4¥ «i® 
¥« it?, ®ei c*®-cfci nwi 

faft«*ft? *I®M ¥t*tE?l ¥t¥t¥tfa*E?l 
*E1E¥ *tW C¥t*T 4¥|3 ifcfl ifelt? 
1®t?J®tE¥ 4^®tEl Pl<fC® 1tfa— 

C¥tl 4¥fe ifcll ®fc?t® l®tlj®1- 
ifcltfr !lt«f ?®?t? 1E1> 

citfr ifcit? uni 
Mia ifatfS ?it«f ?®?t? icfe—ifritfr 

ifcltfl 1®t?J®1 
X Clt& l&lt® 1WJ1 
Ml Me?, W Mlt? T'lJl f? 
ci 8 ! 4H «TE®J¥l8 Mil ®t?N (Indepen¬ 
dent) I 

cw w, qc«l ewt? *®i *r?ft **i 
1$¥—Mt$ 5t? I ^E®1 Cl»lt? \f6e® ®Ml 
fa*. 4¥ ClE¥ ®?1 4ii ®??t? qpst? 
\8 BtWl *¥ ClE¥ II M* 1? IE« 
®t*1 ®¥?t? ¥E? «rt«l1 C1E® ntc®—■ntftf®¥ 


fl¥ ffCTT ¥<n ¥¥1 ¥tl I ¥tE®^ 

®t®CT w Wtl *f^E® *1tEl I ¥tc*t 

^tl *|^¥J1 ®S, I¥l *f^E^ ^l¥¥t« 

t®i *reru®i <e*¥ 41 6 iti 
5t«l ffE-ll Cl ¥¥l 4¥ltl *I?E1^—4f¥1 
fHf-6 5»tE< 1¥1 Itl 5111 f¥®BtE¥l^¥J1 
iPf V Cl^t ¥1—CW 1¥1 6,00,000 it*, 

^5C1 *¥l «rri 1,00,030 Itc« ¥t¥t¥tf¥ 

*I$C1 I c®lfl *lfeti*ll C¥E& ^E1E¥ 
«i¥i ntifi «rHts ¥W «B5)i 

¥E1 I f¥! *1E¥ 5TE¥ 1E1 itll ¥l¥tl Cl, 
¥lt*fltl 1® ¥tl« ¥1 *1* C*lt¥ 8M 
C¥E^ ¥t*f5lt* 1®^ 1^¥t¥ C*fE®E¥ I ffl 
«fll Jf 11 C*ltE¥? IClf Cl 

C¥^ C1C® ntEll ¥tE«rt 2fE®JE¥l «f*R 

nt,t« Mt,i*i l6 ^ m ; ^ 

^ sf«( 1 f¥f ifl ^ 11 lEl 5 ! 1E1J 

*rtB 1¥ ^tnfl f¥5H®4, ®E1 

>f«tlJ®1 fl-Rll ¥E®1 lo u J ou o X5 > 00,000 

- i , Ufa *p¥tl Itltl >1®tU®1 

i®¥i1 50 ®tn ; 8®w »i®tij®l i 

«(ta »fl ifl Wltl C¥11 1t¥E®1, 

®E1 C®1 ¥t1ltl «W *tjl¥t* ntltl 

TOtlJ®1 1®¥11 100 ®t1 ! ®11 «1<— 
^tnfl 11 %l®tl ClEI 1E1 ^tE¥1 I 

4®¥1 ¥t!5l C¥tl 4¥t5 1^11 l®ltl 
1$tlJ®1 ¥®, ®1 flEl «ltE*lt5l1 ¥int! I 

4ltl «Tt?l C¥tl 4¥i§ flf«ti 1^11 
(Composite event) ifcltl 1®tiT®1 Cll 
¥11 lt¥ I 

1E1 ¥*1, ¥tE¥ $-!¥! ^1 

«ltE¥ 411 «1C®J¥8E¥ ¥E5|¥lt* ^llEll I 
411 «W1 fit? C¥® fit? 1®tlT®1 » 4** 
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f*®t* sat* cs® ssts s$tsr®i £ i fans 

i 

favfc lev $fe $gtcv ^vipiiiicwrt 
cvs *st* s$tsi®i v® nc® ntcss ? is- 

SCS® S$tSJ®1 7sfe? (faSsfes CS® fa^sfes 

cfei foil faisfes cfei fa^sfes cs®—4t 
scfai ii $fe$ ci® ic® itc* foil 

sftl cfe*, fa^ St*} I ®tSC1, 4$ Btsfe 
118111®!?! Ill ^ ci® Sit* S7fal®1 { 

il a x I; fa«fts cvts favfe fasten* sfoi 

*&*t* 1^tiJ®1 SC* & fa fat® sfesi s®*sfl 

fatfts sfest* Mm 1$® (4cvcai sfe sfcsi ), 

®ttS* faC®JC7* >TSt*J®tS Ufa I 

fastens sfest* fat* favfe fe*ts*n cm 
esc® ites I *?fs cvts f*r®tst®i $fe stm 
Ufa ®ts fa*<, ci ivtcs* sen fassfe 
CStV fa*<, fa^fsfe 771 CSt*, fa$ §1*1 

5fa I ®tSC 1 ®ts 1 <®t*J ®1 If® ? fafe 
fasfe fafst® sfesl, si ^fe fatfts shifts 
fasten fafe® i sfe instes* sesj fansfe 
nfa S*t* s$t*j®1 I fa*< $fe s^tes* 

sisr fa^sfe 771 s*t* isfs7®t« ? i ®1 

SCI $fe S^tCS* faisfe nfa ® fa®fai& 
771 s*t* *reHj®i=|x J-* i «rtsts svs, 
nftBfe csti 7 , s, s, $ acscs i ®tcss 
faev fa?fe iti si fan fasffe jftsi si 
fass®tc* c^f^i *c*s cs, ®tcs* si $fe 

lists 1^tSJ®1 5fStS I 4«fa 7-UI9 111 
life lists 1<8t*J®1 i I 'sjfS 7-fa* Itvfl 
life lists 5TSlSJ®1« l I fa$ $fe sil 
7-fa* >rc 7 lists s$t*j®i fa“p*$ 

SS fan pfo 1SlSJ®1 ixi- s \ I 

sts*i life fs:icsrcs oisfe fafir® sitsi i 
*t$tsj®tsftss *fe clfats 7SI I fa® 
»|«tsj®tsfa fatfa ifac®* fasfct ss? fad 

*1*1 '*711 fatCS I fa* «)CSfaS fatfa I 


fa* S7 fafaar STS^tfas faC7S SCSI ^CT^fes 
^S1 fetSfa 7S1 CSC® lies I 

fassfCSS 7tastCi9$ n (It^) Sfaf 
^7 '“rs'flfes sc® irlffa® r iftc® 

SfSlSI®: C7fa fess lfafs-4H STtCIS 
Wt®c* ff-stsi fafa® 7S1 ?s I X-4 S ts 

sfa V «ss* 5ts sifa^ ^fa *H« ®s fafa* 
Sts 314161 1 $tsj®f<tcss SfatCSF ff-SS 
fats sts fa<s s^tsr®tstcss fs^ i®tt 
fasts 7CS si—fawfess fsfss CfaC5 
4* S71 srs^lcss 7lt« fart Sffacs css t 

SCS 7?ps, 4*fe 1S®eiS ®1S ists a 
^SCS 7®7®fa ISICSSI fetsi fWl 49* 1 
^S^ffaril ( cssrcs 1, a fads'! c^tfe) 
<s*fe 7i1^ sfa ss®:i c¥n! ^s, ®:s 

m 7CS CSStCSi CSC® ntes CS, 7t1^?S 
^ SS 1 CSSt®fas CS C7ts 47fes fei* n^sls 

S^tsj®1 —— I 4SS sfa ?CS7 5fats 

7r a 

sts <i? 7ffefe ^ SS®C1S feis evil Sts, 
®cs ^ sfestfe s®sts sites ss^ cstfe 1 
S®StS fafftfe evil ^cs, ®ts fa5{1t® fals 
^ ®SUC1S ists ^cs 4 Sn 1 * a-4S sis 
fatsi Ifats, falls C9C7 fafCfal ff-JIS Sts 
fa<S 7*1 stes I 1855 ltd fa, ffal 3234 
St* ns*lfafs VC1 »-4* CS SfS fa<S 7CSS, 
®1 ?C11 315531 fasitiv ssnrtcss fa® 
*1® 600 sts nslvts fatsn ff-fas sts css 
7CSS 3137 I 1864 ltd ff. fa* fats* sts 
fa<S 7CSS 31419—si faM®tCS tr- 4 * 
11^7 StCSS fats 1STS I 

5 rstsr®tstcss it^tcsi ff- 4 * * fats 
vt^fatfa sts fa ICS? fats7faCSf 1®f5S 
SCSI facst® 5 nsiffafe CS1 fat7% I 

fafei fatsi efaefa cs, sfa ‘csss^t®sfa 




sis nwi cmi $ ^«n 

(Prime) **tfl TOftTH 
6/ir a i 4*f3 natott ftuftfas ' 

**i *rt«?i TO i 

50 TO CTO ^ CTO* 2 ! 

5 C«?t?l TOJ1 CTO TO* TO ^CMT CTO 
TO c*r, 154 rttvi *r**ii *isto cq)fw i 
TO TO ^TO«1 fTOrs mfi, 

6 _154 

7!- 11 2oU 

UTO w —312 

>}TO 1 ClTOlp^ ^1 faf 
CTOtfcl «fTO ^ *ltH, PFI C>l^ cTOkTO 
TOJ* qfiFW «lttf falCTO I 

■r^fro »rTOJTOtTO 

tfga toTO acac* i TO* nTO- 
fiwtw caTO* cTOirc util *—TO c«r«t«i- 
t% TOi TO«i fTOKWa TO* $:TOJ 
*w toc*> c*wtw$ toi *i^w«wwa 

•Hit*!* wwi cTOflTO TOJ ^(TO 
TO* Vww ca TO$ %c«r 

ni«m w *nw i nTO-tw^a 
$i*i*jK cTO*, fa^iM «ifPs Rets 
Vlt>l\C** (Fundamental parti- 
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1 CW* *«M 

cles) *jfe»p5 WTO «1WI CWTO 

^Hwtwl TOfa* ^nt^t=r 

*rt **«! <«t wi A faTO* 

TO ’ITOjTO'TO CTO finw I 

faffa* 3 ® ftwf4> TO^tS 
cTO TOTO vt *f*tof* artfc^* 

*fi^fMJ (Brownian movement) f*hp*ft*l 

A wiTOtc** ntTOr frofrorc i 

*fItC*T?r TO (Kinetic theory 

of gases) iflftt* fsw nfron 

^£3* ^ (The law of distribution of 
velocities) ft<t? *lTOJTOtTO *tTOr 
C*«31 \J I 

nTO-faTO** 4*f3 ftf-il TUI attrfl- 
f®*tfw (Thermodynamics) TOTO^I 

atfstw ^TOjTOtt*ra TOtw *si *t* 
una* to ^ ^c«r ^tlB® 

*c^ i 

TO?*$ >- f TO TO TO TO 

c*, ’iTOJTOt? TOTOsji * «t<rf<fiwi 
fasten fafssr -rtTO $$* *ifi^trt tow 
*h fan ftwtRf «fceif* 

%< ^tn?w prcro i 



CTC5! 'S 


chs f?w c? hi w -Him ft? ml 
?i, wfa hihj n?mtn ?tnl itn i cne«rt?4 
«tti cisfli n* <4?tii n^mi fttetn 
nftt<I^ ntfe? ?1 ntfH sti ?! i 
cm«rt« wfiri nfutini ft? c?i? ^«t» 
W*?i?tnj ?*r*i ?tm—'m, citcii ?tn, «rtn, 
nftr <m<. «rf?i c?t& ?<s s?f*r wwfl 
•rtf, fJti nn nr? inti 

?i «tt¥-?fti mu? ntf ift?ifr cnrw 
umi frtn ftf \ n¥-$Siitvi i 

*nt*ti? ¥?n ?tr« hi m, in 
wre c^rc^si mi ?i i fan ^ftifa® 
cnt&i wtfi w ^faara ??ti nitmt* 
m hi i ntm w*fff ?t$t« ltd fR 
«r*rc»! mini if? « ^^*it«r=r utms ?t<s 
ntwi wCTf ^tw feftc?? ?twf*rt?tn $ci 
ft! «w ¥tn<«? ?tfcf« ft?* ¥fa fit? 

HltlHI ?tt¥ I ¥¥H! CHI51 in IJlfttl 
fwi n<5#<si wm ??i ??¥ti— c?h 
nin? mi? mn?ti ?i <w tfiitntm 

ctfl *W ¥?? Hi ?tfel C¥tHS *fal ¥t«1 ^1 

m i cntm ncn? mi* nu??ti ?it® 

?IH Htfel .nil 1IH1 <??H mini HI? 

?tfe, ff«i« nfaffaiti n**t# fa—:? ft?n 
C?tfct?fi> ¥?ff<® f «I1 ?l¥tl I 

ntft, ®m«mror? *(fip*tfti¥ *m 

nfaHititii «tut?rcH fcfs? ftr?t¥i 
*ltftiv ?tl& C?I¥ «f>I C&IH CHI I C? nflft? 
nn fcfa? ?tfe c?i? >u?h ?n, 


<sti ¥fa »rt»itw ¥<? in fttm chi? 
nfan cii? ft^ «tti mfrft ffatfatii 
I?t¥ C?f 1 Wit?1 Tt^tft? «?ftH?t*rCHI 
Itl ^ fMWtf? '?®Itfl¥ I 
fliftn c? «f*r ft^tCT cic^ chi, 
«tf •rftfh ft^fl 

flftt?? ft^tcif ^*fa i *t?tn 

Htl5cv5 fni *fft?t*i w ?in « 

«tit» &ft<m ^nftlj't nl flfinttf fni^i 
«r<5tft^ ^c«i ntUr® wnt«tf hi 
cftH« ftwK n^w «wpra cnc? c? 

Ht^CHtPH ?f, <51 H¥tl«ttH| ^tf?t«lt* 
feni i ?^i cit?, iichi « nin 
«rtfft«itf «rtm «rnt?H ?*, «rti 
*lrKtnw. Jt'Si «rtf?t«ii * cnmi ftw 
fttm «mtnH ?i wm nFtcnntni 
nrini «rcntwH fttnf nw cntn ntfti 
wnitu 'flu, ^tfft«iti ^wi*, %ficf* 
fin « <w 4«fni ntf^ftf 

n*^# ftwttf «rtfl «ttftfrf i 

cntn« ftftk nftnt*! HtlS ^*r^v«tcf 
ftsftrn f?n ¥«fei ¥i*if ?f?ti, ¥i ft^t 
?if b ntUi nnfti*r-¥H¥ti w 

wrtn-*n*i ^ n tfBi *tif¥ « nitni 
fH'Si^in i ¥tfti ntH n*W nn in it?c« 
ntti, <5t? mW ntcn ntntc¥ ntc? 
hi i ntiSf uni c? ¥vr fefic?i ntc? 
ntnr® *tfti, <®tc? fiffticitm wn ?m 
?i i <«¥f5 <stit cns ?i nt« vfw *rc« 
• <ntfin?¥ «rf"Wi cv% f$w, ?nnt I 
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ca, 1972 ] (Wtt?* fowtfa* info « 


vn favM* ara c*tw atfiftv ca vn 
attv, vte* <1? atfSa ajaataeatnj w«wt«n- 
n r a^ia feqa'n'fai aai qai vnt^tcn fefqq 
aan vfaea ala, am ^ ntfSre ca m 
ale*, ^tc* ainataeatnr vnataa-^a^ta 
Yantai aai qw i ntaM caw. cffati vaa 
x’c^i atfea ajaqtaeatnr awatvMwsi 


cat&tqfe faeatsm :— 



atfta «ifa 10 cnf^fa^ta 

n^ta^ta mw vnwa 

atfSa 4?fa 

ajaataratnj vena nfaata 


(cnf^fa&la )* 

caw 

0*4—1*2 

cftaH ••• 

1-2-1-6 

n*dn •*• 

1-6—1*9 


OT5? ftfa « 

cns cnata naa v»ta^ faaiS 4* ata 
vtcn :—(l) c*t^ naea cns cn«ai ^fas; 
( 2 ) 4faf& cnts fa nfaata vn c^r«ai 
4aa (3) vena vnsa vfaca 

* qtataia: cncsa vn al atfta vena 
nfwti at*ri $s cn&fn^ta ai ^fae« i 
c*ta« fafafe vta^eaa vfac$ *v cni^- 
fafcta n£ta 4^{B ai«n va ffaten ca 
nfaatn vn an, vi neat^a m cn&falBta 
vn aw 4*tn vai an I vnpwtca cata « 
vfaa 10 cntn>fni?ta nvfa atfea vea vnena 
aiaqtawtnr ca vn ate*, vi q<4* via 
vfaa fenor vni vaen afa cn$>?afcta 
’fata «n^tg m*\* va an, asta $ nfaata 
vnev* 4V cnftfnfcta vn aw «rvM vai 
^a i 


fa nvfacv a Ida nfa natavtea fafata 
cn«ni ata? 4* faaft 44 fan fa| 
vtentsni vaen cns vfafav it fa* 
a 5 !fa vtavfel ■*!& qea vMl vai ata 1 

(i) (WCfra *i«ra fa*ffa‘i 
fefaena atfta ca vea fav? 

atev, ca <3ca aaa fcfacna ajaatacatm 
vena nfaatt 4na *tften vcn ata ca, 
^fkaa qfatfav sfa « nfanten vna 
ail^3 are *flca— 1 «ta cqcaa 

aja^i vai ?avta 1 *rfafM cvw^ caai 
c^icq ca, atfSc^s aia^tacatnx vwa 4iaV 
*<raata aa^ ^ata *ra vawa $fa faraavtra 
aita^ ^ *ca 1 

ati5a v^ata^-aR^ta ^ta^caja ?ca 
«i«fca cac^ afiS:^ *tta pataca cttaN'« 
vcfeq allSt'-s cats* «rcafaa caat caa 1 
fafai ana w anwa fafaa 
aatn faa^? afl&a ca n^a^®ta «tcan 
ac^, ^ta aita^aj aa 1 *tal ntcqa fav? 
af{3a ac«u aa 4«la^5ta ata—atcv^ atai 
ntcq a^ ntcqa ceca aa aa qtvi cn^ 
caeai «rrat*a 1 fafaa vnwa ^favt^i 
f-ra^^ atfca 4aa vcaa 30 cnf^fafetcaa 
acai a^ataai atcv 1 ntataa cadi a»nwa 
cvtai 90 cnt^fai>tcaa ca^ n^la^la 
%a va f-rw^ dfati 1 ^favM 5 
allSa «rca vca nlatav vtfta 4 ^ 
va cacv^ ca^l nfaatci aw wfaaa vca 
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«nn to to ¥iktfc TOtwtft ¥f*n 

itl I <4$ ¥tll1 itf&l $11 CTO 22 Clftffttl 
(TO TO) «iwfi¥ti itfi>i¥ untuitu 

¥111 ifllM 1 fst$ TO C1CS1 TO fMtH 
fit ii i itlTO iin ifnti fitfun 
«TO lf"5W¥l Stftlfl TO H¥ TO 
TO1!—Wfii TO TO l£fl¥tl f$f itfe 
1$1 TO 1C1 Itfcl CSftU CTO TO* 
!tl% CTO ^ !tfec¥ ¥111! UntWtlT 
¥1 ¥¥&1 lt¥l¥ ltd, TO <«¥$1 fiiti 
¥11 1 itlTO IJlltroWT TOW •ffllt*! 
iwi tomato dtatiti toi$ cis 
0TM1 ¥l¥tl I 

TOfw: TO ¥¥$ fTOsj fin ml— 
?i8 ciisi unti i ii itftwft fcftin 
TOlM fa¥¥ itf&l fell ff¥¥tl TO 
ifltn !t¥tl itltlUtll 111 iti Cl, 
itftl 0¥fw itl CTO 11 C¥l, ¥C1¥ 
froi until 4¥T>1 ¥ti*l cis cut* csti 
<3f 111 ! ’ll fall until ¥¥tfl¥ TO1 

CIS ¥1111 TO Cl% felfHft I 


wfTO CIS Cf«U ¥H¥ 111 TOi 

iff mi¥ «mt¥i>i ¥1 TOfl ci«. 
f¥I ¥ll¥ 1!C1^ ¥1 It'Qll It! 11 I 
TOit* fcfif-TOin in *rftn$ cis ¥ii 
lt¥tl¥ Utl TOflt 11 I «WW C¥tl 
¥11 ¥fl ¥>1111 C¥tl C¥tl l*tll ¥¥^1 
l¥l 1¥ ¥H* TOll—Cl fad ¥¥fcl 
¥ttf! lt¥Cl C1CS1 ¥111 TO*®! 
llTlftl TO ltd I ¥¥¥td Hi Itl Cl, 
feftCW* TOtfl¥ ifl ¥ ¥1111 ¥l¥ H 
HCTlI itfet® UlftliltU ¥111 TOcii 
(A lt¥1 $fs¥l f*I «tdt¥lll *!!tl 
¥tn dtltl ¥1 TO ¥1111 ¥*licn 

C¥tl C¥tl l*td C1C51 Sdt¥l Cl^, 
¥1 ¥tU ItTO ^ l>fl¥ ¥1 CTO 
l¥tU iTO* ¥11 TOll CTO ltd f 
df!—C¥tl'« ¥111 iff ^tsi5 C1C51 
«mt¥l ltC¥ TO ¥1 ltl¥ $fi> C1CS1 
$ldt%, ¥d $ CIS ^ C¥tl > HU 

fai ¥ii insci cult $1*® TO, ¥i ¥tu 
«tdt¥l I 



facs anflff f3 (Will *1 -*fc-fa *£* stffos 


a, i9?2 ] 


£ 

'ft 


hr IE. 
*y to 

g: e 

to £ 

O •»“ 
VJ 

19 


Nr 

I® 

» 

r 

Nr 

19 

£ a& 
E Sr 

r 


tr 

ter 

•6 


IV 




I! 

iS- 

r* 

*r * 

t £ 

f 

*~ iv 


r 

ID 


££l 


t"T fr 
I? HSr _ 

_ * £ 

to _ 19 

ft tr 


C - 

* Eg 

e£g ^ ££&!>• 

* r » ff » 

** B <& 19 

£ I 


_ ft ► 

r t? 


|W 

it 


19 _ >; . 
^>-wK 

KJ, V— £- 

tto to tr 


£ 5^' 

3? ► 

:s 

rr 

M 

tr 


Hr 

* * 
- It 


Z 


to to 

e> 

19 

ito 


i£- to' 


12 e 

E 

to* nr 

IV O 
r^ IV 

r 

jE f 

1 r 

(1L k_» 

£ 

to 


V V-» 

IV 

& 

* to 

-r- *K^ 

nr 

fif ? 

P u _ 
(or 
Ir 


£ 

ft 

9 

IW 

W 

<£ 

£ 

to — 

rr 

tr w 
u 7. 

L<1 -. M 

ET fc' 


r? i 


is 

G ror 

<£L m- 


IV 

I* 


•» * IV 

E y{a ta £ 

» .S' 

a to lo 


9 
it 

•9 to 

yvj E 
£5. 


£ 

* r ^ 
to 

? IP 

o tr 


H 7 tr 

5 E £ £- 

S F<»S 


V 

IT 


KV -C 

tr 

t to 

* K 

E«| 

<t E 

19 

£ *y 

to v 

M 

19 

fc- 


r jw 

rr »- 


\j 

Jg 

to 

to" 

tJ 

19 

e 

19 

AJ 

IT 

-v— 

19 


19 

19 


9 

to 

19 

ter 

-v— 

£ 

to 

tr 

to 

£ 

to 

■*— 

to 

kj 

ft 

«- 

to 


9 

ir 


ft 

tr 

B' 

tr 


Vt9 
* - 

E& to 
to hf 
^ to 

nr ^_ 

£ I? 

to to 

to- 

*r to 

to ^ 

vj to 


19 

tr 

to 

X£L 

to 

19- 

M 


to £ 

to to 

r ^ 

9 » 


tr 


to 

to 


to 

k« 
to 

£ to' 
•T to 


19 

tr 

to 

"to 

& 

Sf 

»to 


267 


*s 

IV 

19 

or 



%S 

Ito 

wP 

IV 



IV 

» 

to 

to 

& 

to 


19 

Ito 

to 

ID 

to* 

to 

VKv 

ft 

tk# 


tr 

ter 

E 

to 

9 

to 

tr 

IV 

KP 

tr 

1 

£ 

E 

ifc 

Kr 

Jv 

19- 

ki 

V 

4* 

tr 

K” 

tto 


•to 

>— 

tr 


/B> 


E E 
(E c? 
iff .t 


to 

to 

to 

to 

u 

r 

fr 

E 

(E 

£ 

to 


to 


IC 

Hr 


-*— 

tr __ 

_ to 
F M 
M to" 

S * 

to F 


ig 

to 


’to 


to to 

f£ 

to 

to* *to 

o 

to* to 

to to 

ftK E 
Its* 
•*— 

Eg 

It 

tr 

► 


to 

E 

(E 

E 


£ 

9 

9 

E 


r 

tr “ 

- tr 

£ E 

to* to 

19 

Aj 


£ 

19 

to 


r 

£ ~ 
^ f*" 

|i 

i> * 
Jv 


f E 19 


i«> ^ Ito 
r 


£ E 

£ to 

rr 

to 19 

KJ 

to 19 

^ to 

^ E 

BT 


6 


to 

Ir 

. u 

s 

>to 

to 

to 


► E 

E £ 

t9 r 


to £ to 

fc-> ^ -V- 

VJ 

6f » 

pT > i 

~ E E 

bF E 

e G|g 

r iE § ^ 
ts E 19 


r 

ft- 


e 


to 

-V- 

ID 


ft tr ito 


g 

ft 

£ 1 5 

to tto 

ft 


B 


E (9 


to to 

Fill. 


E 


tr 

to 

Ir 


in 

c*. 

to 

u 

to 

u 

o 

in 


ir ft 

to to W 

ft t9 to 

ft to 

, to<SF 

v r\" 

ID £| 

to JB> 


to 

M 


tr 

to C 
to s 

u 


e 

If 


<r 

fV 

IT 

» 



t 251 H, 5*11<911 


268 wfa$ flWfa 

(2) Sffofc <&Q5 1*$ S*l fetfS fW— 


iifei fe<®ci Stic?? ft*? 9^53 cncf, 
«tfeiti cics 3 tf 5 « wutil-ni'sti 
fen'llil *rfi *t4 *l* wi aul «tcifW3 I 
itfei fevsci fuc ?3 fasti 90 af%- 
ftfcti (s-ife) n^fi *rti *c * ira i 
fat* «mtff fife* nciiitfei ^ ^cii 
iJUtlCltlJ WfWfaMPWI :-aw—3*6 
Ww 10*8 ci*. ft:, cftfltl—10'8 c«tw 14*4 
Ci: ft: <w wcfel—14’4 aw 171 ci: 
ft: I initiate WC13 «&<<F iftlft 

las <auti as a«ii iw—aci, 
cttltl <399 <3Ci>1 3tf§3 feu ft?9Ft3 90 
W ft: wi fel^ta fefeci ftw 
Ut#W 1*8 cw 5-4, 5*4 C9C* 7'2 <999 
7 2 ac* 8*6 ci: ft: wi «rf%[5 cics a«ii 
wtw i <9$ ftiti aw atiti it? a, 
«fit3$: itfei uutiatu wiitn-wi 
<999 f*UC?3 flWt3 flC9531 wa «ffe|8 CICS 

alfelffe & w: ft*, ac* wtfe w: ft: 
*tfa wi $citn uiti «fcitw3 ?c$ nta i 

stsrttcii fu? itiflU: 90 a: ft: 

I'sta ifl n, <®ffe ci cwcs *3 wi c?«i1 
fefasi atfeiwtits aw itfew iicsci 

*3 W1 itlCI, Ut» itfef ?t31 9^5 ftft 
1C9, Ilk'S Wftt3 «ftf U lt?C9, «ffo 
CICS C?1 WC13 lff3t*l Clfe 'UltC'S 9|?C9 I 
<9^ WCf >4cfel Ilk'S 19C5C1 C9*]| W1 

ftw 19 I 

ftitci 331 tact a, as *t$i 

** Wtl« *W ftf*C?3 *ftfCU 3C9J W1 
’itlCi 31 I 31$: ^fe*||® 3|if fta« 
*fp531CW1 ^ftflll BtCIf SjftC'S 3tfef 
WW 9C1& 11 ftllC? 3 WtlCU 3131 
Sjki feci wta I nii> <C?w a n^ft'afi 


wi it«n if?, iffefl ufe * nh ujitit 
& wi aw or? fa $-*t« *rfi aifaffei 
in fki feci utci i <9»ta 113 lieu 
wcii «rcitwi ifftwfei cicfe, 

ftltl 3TC13F1 3F1 wwfe C1C53 tffntfl 
ftci> lf«n fef5S I 3t<S3 aw «1C3f 

139 ff|fel aH B1 «fC9fn ^3CS 19; 
vf»‘l CIS C39t3 139 C9 ^U1 
«1 *^31 U1 lt?1 felfl ltd 31 I 

(3) B9IOT (?f? CW1t« *foi% 

^1^1 , nlcit53t3 lllftntlf 'na Utf 
911 Ilf Cl, CIS ftci <fl?fta t C913 f3ftk 
^C93 3lf§9 ^19131-3*3^13 fe^l^ll 
fC3 f9C« ^C«, Clfe 1W 'Sltltl II 5 ! 

3tic« ia a, fi«?i itfc^f irfeci ai 

<W1 ftcll 31 9t9, *1159 IlflSI u 

U I fec^S) 119C33 ^C« 3tfef ufe, 
n?9, *f1C13 «fat^3 >399 ^WV iftltl 
-2f?fe ftC9531 spci 3tci CIS Cliff 
flfel Ufe 3}&f«l>® «[fc3 I 11C1 C15 
ait3 $ i^i ftfei ufeat fufeuti 
«tw «tn in in—fe) 3tfei feu ftci 
nfeci ftci ftci ci5 a«ii; d) itfei 
'sin ntc3i ntfecu ifttcu f-ii*c?3 *Ffw 
wi c*ftcf aui; (n) itcii feici nfei 
ift?2 ifti aw* ^feifiti 3^ «fi ftfea 
C*f«11 I <3C93 3C9X U9 Itflfe^ ifellCWI 
511*131 <39133 ^C33 I If ^fe 9f3l 
« «t^feU5 fstfCl «lfe 3tcnJ «I2f6fl'$ I 
'll* 9‘lfl, ifellCU ^ft 139511 

itwi sfiffli dess wi itcif feu ftci 
nffeci «rcitn leu i cics3 life ftcia 

^9 USlfWW 1CU C3^, ft? <3itC9 
3tcif ifa 13l3«fC9 fefeci C1«11 111 
31, 4t3*l 3tcif acw WU^tW 
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CT, 1972 ] CTO?* CTWtfof 


ittitv^s ®F5 dtatt5ti iwi w 5<t"ii 
n®cv vfofiv nfim 55 n* nt^i 
csti 5ti 4c« vnstn nfaiti fa^ti 

^*itc=n cirv ntci, fai 15 vn w 

51 I 5ttvt PTCM IJUtl ’TCV 5C5 
vfvfiv m ft5Nc5i ui^i it5i 

®fcv, itev 555 n vtfSa vfvn i 
ittfi feni ftti 5fati 55 oritiv 
5t5i 155 «w sr&fa® view i c^tsi *tvf* 
ft^itei 151 f%f^w >sriti ^fan-vsfaii 

fttlb'51 511 ii5ti I *lf“5I itwta 5tlt«1 
stolen ntv weitir 5ti5® *iifvi 
fall uavtc=r 5tC5t55l 511 *C511 

W»I CIS critl 55 US V 5IC5CI 
155 ®*tti 5t5i—i^ti 5t5i iv 5" t a< 

vftifav ititi 5te$ v*i ^faei or«H i 

CI C5C5 51 IltS «gl 55 *ft«I1 itl 
in vtfvv 5tcvi ftem wfiil 51 It5ti 
C5C5S 5C5 C^Sfi IIS Cltltl 51—C5 5I 

cviaj qtltiiv: ivtei 55 civil 511 it 

*flf»CV 5 fa 55t5 5I5tl lt5tt C5t in 
vtl 5C5 5C5I ICI& 5*151 51 I VtWI 
flC5I CIS Ijivtl «!T5 ®C5« 5W CICSI 
55 CIC5 I^tfl5 555 fc**ttl51 it 
wm vftlfav CICSI Itll Cl fclV» Itl5 
ISI 511 

ftvt555* C55-*IIif* VIW 5Cl 5C5I 
5C55 CI^ 5I7I5tl 5CV ltd I 5fa®C5 
15&1 ftftfe f?C5 va M*J CICI, <t 
Util ltV-5t® 5l$5 5g 5CI5® Cllt 
5t5 fat! 5fafctt5 5CI5® 511 5tf5C* 
Vtn 5CI ft tv 5CI I Ufa® 5tftl fell 
fa* C5C5 55 5tW» 5d. CI5 $® 5tC5I 
HJIjSf 5fa fvftftl 55 55CVt Ulqi fat5 
^fatl Itl I 5l®I 3f fv V 5C5I C5tCVI 


5t5tl 53lt?1 it 5tt5«ft C5tt I* ^CV 
5tCI I Vtltliv: f®5 CIC5 5-*tV 55^1 
V fail CIC5 Itfr ft« 511 5tt5 511 

9ftitv55 i cic5 51 {5i cicar vcnvtfv 
C5lt 15^ l’ct5 5t{Sa vfttv «rcitV5- 
C5tw n CSC! ^ leva Vf*1C5 Vt»f 511 
C5CV ntci I 55 5CI C!t5l 555~C555, 
ftfetl 51 5tflCV C5t51 5t5, ?T5 tvjfftl 
VCV it 55f® C55 5t^5I^ I it 55f«CV 
55 59CS 15\ 55 *ff<«K5 C5S CIVIl 55 
15^ C9tltl 515^ 555 5fss<(l 5tV* 
55Wf 5"5I 511 III I Vfltv 5t5t?T 
515 5t5tl C5CSI vfsflV 5 V5 51 #« V5 

55tsf cafici cic« ntci i i{5 it itcvia 
sti^cii -H51C515I 15 ® ®av C5smfv i 
15® 5^ 5ftt5 C5CSI 51? 

VIWVTCIV Cltt C5lt It'S 5tn 511 SC5 I 
1^r« f$5 C5C5 51 5t« 5«^1 15>, 51 
CIC5 Ittll 5fV 551 C5tt C5tt ICV 5f5®C5 
vT5 5ti ^5 aw itviti wv «rfv 5CVI 
StlltCI 5t5 f«rci 15®I 51 15® IV 
5t5l CIC5 5C5 vei ftev 5CI I 515 vf5 
Clttt^ 5lt5, C5t5V flC5 fttll 1?t5 C5t 
15^^C5I C^IV 15-15® 5VC5 Vl'St'itf? 
VCI C55tl ®5C5t%—C5 55 C5C3T 5C5I 
55I55tCII VC« it \5 5l<5ltl 

1W faf«* C55 55fvi 5C5T 1® 15® 
555 Ssfasi 55fv I 5C5I C^tV 5® 5^5 

IV«f5 400 C*C5 600 (*Trs-5tv 

5lil ) VtlSC5I 5<« 5CV ntci! It5, 
55, ^tl, 5t!, C*fltV, Vt5t5, flfvi 
«t^f« 55C5I VC« it 55fl 5I5I5 511 
5C5I VII ^tV 5 n«f«I ^55tl IVfCI 
C55 fie* 5t5l v VtC5I WIV 'Sienvtfv 

caH ^t^ev 5i i 
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fwt 


nfasst* cns-^fa^fa? sw 
*rcn? n?js?ti?s fa* cm* n?t&t? nfaF- 
^■sis—*ft«ii® cs®tt? ^ c®fn? stsi stnt? 
m cw«n *? i cn ns *nn »itf% *t« 

Bfa *?1 ?? 4S? ^ ntfa? SCSI sit'll *?i 
*?, CSSS—’«rt^, CSSR, c&tSJtlft. %®* 

nf%, *itn ^wtfas c*ta[ *§ n*fa ^ 
*fa*it i ml n*f®t® c*fa s^ n*n ssrr? 
■WWfawl m* ?1 m*tfa* ntnts stfa® 

*1? SJS?f? *?1 El* I CsfafatB nS®n 

<1 m n^tn «rPra *rw ml n*fa> ^s| 

1 cs fat* ®rn W ?ts. c*i fat* 
st'it*Pi m*^ 5t*a, ?tsi stfssfarn* i 

ntst??®: stnt* fafr 20-25 *t® $?, 
uTcfe*i stffit®, fail? *t? <nttn? s^fat® 
cm? nsi afart* ?J**t? *?1 S? i mates 
*tfl»ltfN fafe? *IS6fo? SHJ m| *ISifal® 

srcn? *r*is? nst&tf *s *? ms<, &($cs* 
cnt^t? w»i sin stmsts nsfast* *s i 
®l* ml C*FCSt ^fa fofa mm *ntn? 
nfMi sjsntm* i 

c*rcw mus 

*ntn cn* fat 5 ® *in ®rfa toft* ns? 
cm*! satsn 3«f®s «rc?t«R I *nn 
fafatPlS? nS? *WtW fast?? SIST *«R 
f* nfastl Cnt&? W*l nt«?1 Stl?, ®t« 

fatSRl *31 ??*t?—fal"ft®: *JttSin? 

«rt*l CSS fat® ^CTI St{3? 4*f®, Std? 

n$R, *ntn? *tn? «tt?RR ms< min? 

c^t® *® fafa? fa* fatSBSl 

*t? sto cstnst? «tfc*t! fens* cn&-n*f® 
cm* cs«?1 <=ti?t®R mss etc?? 

n*f* *1 sistns* ®ts nc? cnts? mtw 

atfa taf? *ts CS®?1 *?*t? I ml *tc®r 


[ 25-f 5^ »mn 

«fNfa* 4 i?t^ affa}5t* fa^v 5 «tc? »r?far 
*?1. Sftt 5 ® *fc*t? fa^tc? c*t*r® «i^fa?i 
sn *? csjibs nt? sittifl ?w «a<ttcsi- 
c??tw ai«i ^rfat? ?1 ?fa I affafift* 
^fa?fa® ^*fac* it<n ?tt® 

t’Tt&s *f«i fa?fas nc? ^CSf ?tfa® *J 1 
?t? I 3r«f, sit'll t®jffac® ^tl?? arfa 
*? s^l ^ ?f sstt C5 ^ <F?1 «it?9* I 

*lf*5*isrc** spjfcsn 

nfa?«tTa faf«sr ’fFnt'i? ?t?j «««i- 

* 

mt£lv *i*i, ??i—?t?«^f?t? i 
¥t A? ¥?t'l? a^?ca fait? c^ *?tw *\m, 
, «it j T*rsi ns? sfai ^ wu ns? 
*cn *nn ®?R*»tc? n'fasrv ^? i 
mik $ nss'sfac® nfastci atcn? 

cnt«fM c?«?i 4*fs «ft?«* i «rt?^f«?i 
4?? stfe? nt<f*T «f^?r?> fafa? ^tpi w 
faf 1 ®? nst? ‘fl*^ ¥ntn? cnts? «tc?tarts 
*iH*j c*m fat® nti? i *tl«r$ c*ts« 
*ntn ><®fan ?tt? nfasfa atn tf«?i 
^fa® - n^ «rt?tar7 w c*ts« m fa<r?*i 
*?i fa®Rn?i® n? i 

?ts—^fat® «w ?r n^ 
*?t® ntt? i ^sft^ ?tts ^ifafa® 5 «rn 

c?«?i *cn «tg* mm ^ins? ^? 

sen fat-t?t«?i ms *t?s i wi 
*stisi n^? ?tn fafa? cni» «t*a «it?« 
nt«sR* ijc® ntis i 

fa?ts esenfat? ns?, % csisfat? 
4 *stn «itt*r cst* %i csi?t?t? ns? 
stst? 5 ? st*i «i?^t? ®ffst® arnt«t? 
*c*i stts? *nn ^®J« ’ffast's ?? i stm? 
^>?cs? *rft« ntsf?* n?i ^t*i« 
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\S 

TO c®*r 9jt*<s *9 91 i «rtp« ®fai® 


n to 9t*rt® <w *t*l 91*^9, w 9tf5 
TO« =M vfcfr i ®«i % 9t*9t* C5ti 
ftl9 49t*9fa fw ®ta *9 l «rf*T« to 
«rf®*fai® «rti*n «rtpm to 9Mc®« 
9f$t9J *w i «rafirc* *i5 
C9^ *t®ti9i *<*\ 9ti99 to «r*ri9t«RVi 
c®i 9n>$, c4ci> ®fc®9 9ti99 *frv c*t9 ?9 
*f®¥fa®« i 

9t«r —■vzw 9*9 ^tcn« nfww n 

Ffl99 §*15 fall* C®t9 CTO1 *l®1 91 I 
§55 TO 1 **! Cftt> Bftl®9 9199 45*19 
*9t9 *19 CTO TO9 5t9 4$ BtWfJ Zrl 

cto scto i «t*i to cto to to 
cn c’f'wn wi9 i ®t9i i i5 ?fa TO5ii- 
*fi9, *i9*fat9 mi cto C9, TO5 
apl9C99 TO *1*tl9 C7\15 99t9 *t**9^ 
99 I fa^ll® <**{3 5t9 91 »ftl^ 5t9 9TO9 
cftfc ®ti®9 TO5 *fto *rrit*H to99 
to C9t99t9 «itc* 4*fS *9- ^i«t*Pt:w 
nn ^Trsfl?— «t§ fife cto* W9*t9 i §®> 
•t^ti f®f®c® cto5 to 9 c9tTO 
^swtiY ^ «Tf5l5 m fafut* TOtn^st 

TOtft 9J9*f9 *91*1 TO9 ’fl*!®*! 9J9*t9 
to *itt5i 

C9is5 wen C91TO wn to 

(cto 9 ^wt9 fa9ti9) cn& mt5 *pn 

(fain fa*rti9 
wn 99 ®) 


>99f 

• • • 

•• 25 


• • • 

- 25,65 


• • ■ 

- 25,65,105 

6f9 

• • • 

••• 25, 45, 65, 105 

% 

• • • 

••« 25, 45,65, 85,105 


4?Hto*OTi to TO sfS c*T5 


mt9 q* ®*i *it«qi cto, ^ cn® ^§9 
«wl5 ?qc*i5 25 ffa 991 ® «w f®$hrf& 
65 ft* 99C® fil® ®9C5C9 ®f® TO 
4tn =f9i 9fi i 

^19 w c?9t9 ^ «n« cft^* nv 
^ *ff*59H5f9 «Fi^ hsfi n fa l ^srtcsfi 
^1® m*t?t ^«9t? n*j "it«rt®n®5: >itc? fv\ 
9tn9 ®*r*i i C9i9t9tfl ’w, cirr? 

«rt*i9t9 tffal »w— 

f®s?9t9 cn fam^ »nw 

Wft-n 9t9 I 

'srr^—*i3t3r fw? ^*wti «rc»wty® 

n »T*il9 «1#9l8rt®\9 

§nt?t^ ^9 f 19 1 *wz$ ^wtcnt^ft 

▼»!« «r«l f «11 T9®rt I «9t9t9 

«(t^9 ®fal® 9l»T ini^8 TO Tf5- 

*9t9 i c99i c*?n— 

®f«l9 15 c a *f%fa^t9 ’t'sfast* ^tlSl® 
9J^t9l9t’tJ 8fW< CTt^tffe 
<tf?l®| «(t9t9 C>1159 «ri9t«f5» I ^ «ltg9 

®fac® «fafaw9 *mtw wm c^s 
c?«9i l 20-40 fas? ?nrc*r ®»it®t9 fi«i 

«ft^r ^=51519 c9*l ^f®ar^ ^c® 

cm^ i 

^19—«f-f, 9|C91 Jltm T>19\ ^ 9tl®j 

>jtMr9f®: *itm »itntwi ^9 w c*rfa- 

*iti9 ®t§i ?91 nfaqsi* ^ ^tw*« 
5t9 *9 I 9*1 39 s OT *ftH9 fali9 
W»lt®f9 ^9 *(l I 9*f9 m« «(t9 3PC9 
ntnt* ffrc® 9t9—4ni9 *rHBi® 9 H& 
9^t *t®t9 ^rfm nf®99i9r ’iwm: c*i m 

4C9t«f*T 19^1 9t9 91 I »IT*r4t9 *W C*lf 
9*1 9«91 n*® (*t!9 C*W ) 

5t9l 4tC99 9l<fi 4TO Tflftll 

4«lt*tW *F*ITO 9fai® fa9t9 C919T191 9Tt*5 
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[ 251 l*, 5*l mn 


WH'sflWtl 


ici ch *rti whtwf tii it«n iti 
ii i wti in ciei ici wt^-citai't 
liei wIcn wfis 22 ciftfrito (wti 
it*) l^liwti iJHticitli wen ifaitl 

nwni n$ti '©ten lit® itwil fefs* 

ii i 

* 11 -lire* if% ill—^nf*r, 
3iitifi fcwjtfi nei ntifwtei ciesi 
iJHti n i citfctifewtci mi C1C55 
«icitwi ntqj i*$ i ^tutcfei wciwt* "5 
ciit i?i new itri i 

5 $i itrn ititi 51 wtnti 1*11 ciw 

ititi 51 Itil t wit»n wfwitii i 

ntiti ^§1 itcn dt^ti wi tl%i ciei« 
in wfw'iw i ^fci cwewi wti it* 
iwfawti iruticitu mi ns 

iiti wten^ ciesi 5 J 55 I ni wti i 


ifiiew stiwtwto w ititiiw: 
itf&C* ifa* 5C15 fclC! fl^l 1C1$ ill 
nt in fi itipri in <sten 
®rfic* witwti cm fiei tfeitwii 7 ® 
4iiti ci5 fiii «ti m ntii m iti i 
wt*MFti c*tit« c*tit« mtncitn 
ntefo cis ci«n n i ntfc cwe*5 fii 
cif^fikti iwtiwti uiiticitir wen 
we<i itie*^ cis ciwn tfeitwi i 

cies? wi uiitei fc^il iticii 
«ntiw: 5 ^ in—iwtn in «titc5 wen 
Will 51 in *n C1CS5 11 ciei 
m Kirill fcMtn it^titi wes 
fciwtfi* iifwe® ciesi ie*r fei* flw 

W 1<t« It! ITlltl, fcH»*tC! Cltl, 

citu * wtitn in *k fifi? sn mfs 
mm ni «tcitwi i 


cwr^ 


4iwi fiut* fciwtfifw iwnnr- 
iti {5 wjt^fifiiteii ^ntil feiiti 
ciiti ntitifei 4iJ in ici« i*r 
iwj^ wi icfcfii i ^utcai fiwtlfal 4$ 

fcllt5 : fieificii wvrtita «rut* fiwtft 
f®. cicwfieiwci i 4i-i’ in wtcl wit^- 

fifiitrii n iti fii, wi 4ii ntilfw 
ici lew ntci i cie^fieicwi fiwti-itiiti 
«rfw aw arisen wen fcciw fiwt^n 
^tw ci ^niti{3 ficifien, cil5 ^sfn 
nitqjifiiten ^nt^(5 wn <s^ amt^t 
in ii, wtRw leui fisteiw wwji imti 


ficisn m icwi i fiiw iwci ut^Jifiiti 
wtn citf nittftPnrti «rgi ifiitci iwti 

flltll 155t5 Ilfw wtn fn n, iteil 
155tC!^ Wimflflltl W11 WWWl^lIltl 
its fiitei iir icwi i 4i-i’ in wtern 
4^ 11J5tl it^lB 411 m 1JH! 4ll? nwi 
if^, fn cie^fieiw-wiriys i^tiiti^ hi 
IJl^W 1*11 1C5« wtw« wl Will I fwfl 
wtfifw ci\iwfiew nltiiti^ew itfwei 
45^ WltfifW IWlwfl Cl\cil C^W « 

* urn ftwn, fHtiNi ifin wen, 
ifiitwi-6 
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*t*rtiff¥ utriffa i^twtf fror fistfi- 

^fCS 4¥ WtC*lt<?ar ¥£91 I $tl 4$ 

¥tw ¥w ntwftsr 4¥{8fs^9 fcf* 
«ff«f§-5 *1 49< ftwfa-WfCS IfTlIf tl^l 
5p"5 f f f$ M | 

ftaftitas fcuj¥f3 c^Vwa f99t^- 
^it? ffef%"5 *19 wtr§ 499 «rrsi¥ ctV-jj st9 
f=»f*& *nwt^tTf5fi«* 9C9 9tf I 1930 
ft»i nf* ^fi cita«fat¥ *rttif tifas 
ftwtts fm mi cm, ic99 wftfttft 
ciWfa wmi fl* 49<. Jittra 

Wt*LvH¥ fltsFW 43, 61, 85 49< 87 | 
W ClVwi C¥3t*«f*l9 C9f9 f¥faJ 
ffo fT5 ftC9, ^5tC?9 f?¥ fcstfl 

¥C9 WSNtl ’Ml Cl, 4t?9 

cs^faFi, C9f 49^. 4wra$ £t?p5c^ 

4CM C991 ftl ft I 1932 ftCT f Mtl? 
¥¥1>9 ¥tft¥l1 ftfclfa «Ttf<^'5 ^9 I ui)| 
fifcft 49< wtv ¥it*$fa fwci f9fe* 
fiit1« C¥ar9«fat ; f wiits ¥?9t9 ▼tai 
C9 ClW«fa ft«11 ¥tl, ¥tl 


1930-41 *JC$ «T$ ftf I 43, 61, 85 499 
87 *RRtWt¥f 6 ft¥ n\«wfa 4¥tt9 
ftft* ftits¥t9t ¥11 fin fttti ¥n¥fe 

Cl\t19 f Mtl* C¥3f¥l¥ ftlt« ¥Mtl fH 
ft €11 itll *¥tlt¥felt»l¥ Clfafel f<tl- 

ft^fts «Vwi fwti? civf 

Wilts ¥99t9 ¥C3T ftflfe ¥91 M 499 ¥tft¥ 
f«5tC9 Cl ¥ e tt9 ffll Wtltcsa ¥t¥ 

C*l\*l{5 ft«11 C9C3 ffn» ¥tC¥ «mt¥¥t?t 
¥11 fffltn f¥¥ ¥91 M I ftltllS*. 
ftffl ¥=11 (<), ¥«&M, C* 1 tfa 

^ifft ¥tlt¥¥tf^ ¥ 1 f¥Cn 9J9^1 M I 
43, 61, 85 499 87 n\«l«f»1 f¥<5tn 

ft €91 9t9, ¥1 fttfTMl ¥91 

?:w i 

1 . 9t%5 C^)V *1 (Z-fMt1j¥lt¥- 

43): iftiisffo (Z~42) ciftM fMtl? 
C93f¥C¥ ®1C1»9f ¥lt9 ftfl ftlfa ¥99t9 
¥£*! dfawffltl (Z*»43) fftl ffafas 
C»nff5 ft €11 Itll ^ C¥€Tt^t¥1 fSpftfe 
f 5 , «ir (cl, n) faplt¥Cf fftfss I 


»s S , 97 

Mo + H —► ( Tc 

4 it 1 - \ 4 3 

ffflis^tl sit^l^ C^¥C*?ff itC^I 
flltl 

f 1 Ttf* r ¥ 

€(¥t¥ C¥Wtltsi f¥ltl it91 C^¥C*T ffll- 
CII flfwi f1¥tfl¥ ft€91 cf« I Cfft 
CfC^, CT?¥C=tf-T¥tC>ia fia wtfif C^¥- 
fsfl I d?f¥ f¥ (Techneto.,) 

ltd ¥f¥! 49^ 1t?9 ¥^¥ ¥f41 feftCI 
43-£Jl\»l{5 ftfifS M 49 Slt'4 
ci«n iciftf ctowPtm i sinfs fsifetcii 

IN ^nflltl C¥8T¥ fl¥t¥f 4ffap9t9 

C¥V¥^9 fapltltCI ( ff^&ltl f91Jt^9 ) 




IS 


+ 


cfewlfiti 


i 

o 


n 




3 T ? St«P 

*feiJ£ UDD®> 


f¥CftJlTtl fftltl C^¥C^fflt*l foil ¥91 

4151 f¥gltai ^SffW 511 I fftift®?tcs 
W91T51 f95tC9 cferaPflfa 1lt¥tPl¥ € 
C9p(ltC*I9 9Wl( VII-A ) I H)t¥t^¥ 

Cfe^ffltCM ^^9t 49^ Clffltl ^¥9¥9^ I 
Wll ^9t9 1¥1 ^it^ftPl^, cfe¥CTffltl 
49^ ClfsiltWI f¥| f¥| ‘irf ftf# dll itl I 
2. ifes nVn (2—61) S f¥«fi»flltl 
(Z=60) ctW flit 1? C¥3f¥I¥ ¥t*l¥1 
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[ 25-! 7*, 57 *7*11 


¥7t* 3H1 «rt7fs ¥37t3 ¥:«i «»f*if3it3 (z«» fSpitft ■rtofi. c«ftfe^ (<,n) 

61) 3tt7 iftfro ofafS *rt«7i 7t7 i faFittrcn nfafra i 


148 4 148 1 

Nd + He-► Pm + H 

eo.s e i l 

ft«f®f*Ht*i ¥71 «jf7falt3 Cfltfo 

•rwt^ 


^ TffiifaiftT* srt*r f*7 i 4W *titc7* 3*13 flfifirajin* 3rtts»rtw ** 

cwrfJFi <7< ours fafN 73- c*ftc»i3 ill c?«il ?wn sftfafN i 
¥tft¥ ^tCf I <|5 fwijfa* (Rare earth) 3. 7tfes ChV«I (Z —85) s fa’fSK 
c*iW«r%3 wfei ^3 eftfc c *tfc 3itkt?)- (Z-83) oitc»w *U3t73 c¥ar¥i¥ <t«i¥i 
£«f* ¥7F5 «fftf77t3 7J75t3 ¥31 Wl ¥7tS 5t*1 «*t7t<8 ¥37f7 ¥C»1 7<&ltC3 

%i 3t7t7ft¥ ¥TtW\« futppr C3^! *nt^tfl>7 3ft7 nfafl'® (Z-85) CTfafc 

5W 511, f^f *ff5 *ft«71 7f7 I <15 «lt7¥1, f5ft$]?3 K 2n) 

1*1 *T3tC¥ ¥t«F *11 <7< 51*731 Cl:* C^arNt^ f^T! I *jfa, 7Ttt¥^% 43< C>in s M 

*¥ ¥13 3t¥^ ftWPK <15 313^^ 57 I f¥7t7 5f7l (5^ ¥[tf3¥H ¥C37 I 

808 4 911 1 

Bi + He-► - At + 2 n 

83 9 88 0 

ft*RW *f37i^ ¥rt»l¥l ¥71 ^Tt^f|5^ f=T^^=T 

<| 77?tf3¥f& C<5®rf$7 <33 fs^TWI ¥C«I f377ft73 ^?r 4¥fi> Wtfaf 

<3 <<H.¥t«l 7 5 ¥fc| | <*f5 «Tt7¥1 ¥71 *1 I 

211 907 

At —> Bi + He 

88 88 

^Jt^tffa ^t*W1 ¥71 

207 

Iwl* ¥ff3¥t3 ¥37t3 *Z* C*fo{5 «Utf$f37t3 C35¥fe7 ClWtf** 

«fJtf$f=f7t3 C' flfal *7 I <73 <fi> jfat* *rf«7< 

«f=7«r^: fcc¥7ntnj Cl) ¥Wtffrfilt7 c' 57 1 


2 11 o * I 1 „ 8 4 7 4 

At + e” — Ac C-► Pb + He 

88 1 84 89 2 

«n1 J b'lffa lc»l¥§3 «Utf^f77t7 C' =7)7¥-207 «lt*¥l ¥71 
*f1f7»lt37lt¥ ^jH?f|53 'atfCatfsW ¥t«7 '«1lt s fcffB7 5Ttc*»tC^3 3C*ffl ( 3*f-VII-B ) 

Wtff <73 few’ft 57t3 7¥7 «ltC3tf®C33 7S¥^7 Cl \*I I 3rtst3'5 ffrtC«7 *J?C7 

3*ft7^7 ¥C¥ <jj 3^t3^7 $*Rtj7¥ «Pt*fl53 7J75t3 ¥33f3 C5&1 

f75tC3 f¥§ f¥| *Tt«Sl 3t7 I ¥3C¥7 I *^Cl 7t^3C7C* 

^It , 5tf57 f¥|5| 3f33 ¥77"77 7<!7- *il\ 5C« 7tC¥ I «TJt»frt(53 

<7 «T7f^f¥ f75tOr «t¥ItPl¥ T 7737^ ¥«7t7 773 ^Tt»5tf57 eff7t7 ¥71 
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Ittinn® WH *l ltd ItlCltltCSrq <q. cnt* (Perey) <*{&*] 

wf®? ^ itft* «re*s 

^*tsr qtltiT itc* i ^jtf^fanfa-K itci i cn i i^itci 

4. •rfltfa® C*l\q (Z=»87): 1939 v^fg aptf^rst*! < Z-87) s»tw nfife* l 

287 883 4 

Ac-► . AcTK + He 

8 9 8 7 a 

«IJtflft*tl-227 «iltf #f=uti K <rfo¥1 fit 
( afi fait 1-223 ) 


arffait*r-223 fafei **n *cq 

«utf>faiti-x-4 ?i i f«f»s 

226 -< 222 -< 

Pa-- Ac- 

91 89 

c«ttfcjtffcftit*r «ntf ^ftitq -222 

c^fei 

ofalffal gti nii^r 
faltsft 

a*ifaiti «ti*r w®* ufa I 

*Pti «rt$«fqi 9C 3 !, 
<!6 f|«| 4v C?11 0TC9, 

qfg*! qt$ (■sft? 'srs 5 ®! 
m\ itnti ititift* qfaisi ) I 
IN *t$i <wt» rri* *ror« artfaitw* 
•Hu i 

wwfttirwi <mtft hp*- 

«V«i 1925 gtoii qcirt 
iti, faf c^fwPnrti, sfafaiti, 
®Ut*fctl5sf <w Vtfalft *t<$ ^1* 

f<? s fa i 4% 6T*f5 c*itq itw «r® ci n 
^ ^wftcws* m5t*tn «T5^t€Y w 


Ac*X +■ 0 e 

i 

«mf*fat*-x 

c*sr«fti farti aFtfarfcm wtft* 

nci i 

218 - oc 214 

Fr- > At 

87 85 

*tfaltl-21S «Ht a frtifcl-214 

I -< 

1 

210 

-- Ra-E 

83 

%m *itwi flrcifa, wf«i swi—■wtfaiti 

(^nfswfeit* qtitsjqtw). wtrffrrt* 

(4\i srtit^tci) cntwtfarfo (entail¬ 
er ntatantn ), (c®tcn»w*R 

c«e* ), eifaftl, Clfafa, <ntf ^faita *v 

e«rt*TtW«ita i ofwfaw® <m ci\cni 

ntac# ^teta fwnfwrc i nffat»ffi 

win tat itn eg, cnefa <rt"tf i*i 

w fa i 

43, 61, 83 4V. 87 nMtlJMtff&fe* 
wft* 5ti|8 «\«i iiti 

m nittatsta ^«fsnitint5 ^t« c*tn 
1? n ilwi n i 



ffa® s-frssm w*t ^ 


4*f& fig fw? rwtn ’st?:® ?-f?«tn? 

•tfa-ntfa? «U / 1®Nr1*t®l «?fs- 

m * :?:* i *itf®®j^f ^twtwt? ww 3 - 
f?*tw? 4*15 f?c«|? w*3< ^fwt? W| 
flf® 4? «rst? fauftt? 

flft®, w 'st?:® 4* w? 

5*1 4?( Wftf? f?fs* nto 
«ig»ntcw fifar **! «r:?tn *f®jtwls 

iu Wft-i i -ttJf*, 3bis* 
4 ?* nftstw? w 4t*m s-fteiw? ^tc^n- 
s^t? ^fifi w f wflc»w i 
^f 'ffSl >Tl25t5fT?t? 4 fell« 

#i to t? ^ cti ftow? ®t?t®? 

*i® fits® cw *i, 

« 4* ntfif artoitwi 

® f?t*?ti? «wrs? f?t«ii i *ifi- 

sirct?® ®t?:®? f?fi? «rttf ?-f?atw 

f 91 Vi I 4R9 $®Jf TO?tfe®t? sf?t®3 

*t?1 jtMnwtfew ■ fc*i? Pi??% ?f&® 

*C® fftf I <35 fi’iw (Risky), 

(Dalton) 49^ fqjtfa (O’ Malky), 
WJftlW ?tw (Russel), $39 
»;* (Crooke) 49^ *rfe«| ®t?£® qfafa 
(Thurston) Wtf « «f®jf 

TOftM? fefet® qttfat* ®lfa*1 4W 

flfe^fe 4 frt5t?-9J?flC99 ®<U 

fafw f w i 4$ to ®<irjt9% 4**d4 
fcWfef, faWl *ltwr? ff?t®9 Wfa 
4 WrtH? ftfe? f??c? 4?f^® *?i i fas 


4t w fwl to $^t? 

*:*ii, to v? gwt 
4**®tc? c’ftftsft? i 

fenartsl?:*? f^f&3s 4??, 

wt^j^r? ?t?i f?wi\? "TOto *trf 
*fw *?lfc *?fa*i i 

3--fa®tc«9 fafejrfac? fiwta-row? 

<tfl$]*|\C99 aftwvNl TOftW 
ftwtn *?i i «ff®l5 fc*iartf®:* 

c*$ *:? ?h i *c? c^t*! i 

4$ W ftf®? •rffc?? 

^tWtM), ^ f?®K >r^t«r, 

^^f5, ?t«f4^fvs, *i, ®t?t, 

fe*|? 9t«1^3f9 C9 49199I 4*1®| 

*f®n? ^<1 Sift?*, c?^—?r®N (Budding), 
WJfa (Huffman) 

$to«(t?t9 ltl\ f^fC* «ltC»U* 

®t?®t? *jf«3C®9| 4^ »it*ifarf 

?t*it? i 4? 

?t? 4?^ 4*1, C*, «(ilW «lt9tC99 WOT 
C55f[Nt^il 4?^ TpM ®t«£®3 fafw ®tf®" 
^n? ii r <[ ?f5® *? i 4*41 
^{5i f*?i? 

«t®i^ ^gc«f?ni *u« 4?^ *4®: 

4*H? flap C?t5t?j5®t:9 nlBl 3-fw»M 

b5|? 4tTl"f *C?f?*l I >lt5 43>'89t^ 

* ?-f?wt^ f?frn. fwt; 
fffft®l-9 
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C*f, 1972 ] *5tW® ass 


cncfa »i4c*tfn«t* fatfc* 9-ftwtH 
sff* < 4 * faei* nfacan ne^ fccifani 
»«l nfacflfacs "ffl^sar at* nifefl fan- 

fa*lt»ie* 1920 $fe*f 5-ftwtW a^sfatcn 
'SitUfas 4e*fte»R I <4^ a^Sfafat^ 
(Principles and Methods of Physical 
Anthropology) falfasifn* *l%* Stae'S 

*-fasten ntonn w *fat«?H n*l?fa I 

*WJ C^fCl^ St*e® -itWWFt* 4^*1 
cnei 'qfafa's 4sw ^-fassteaa 
*fal *?fa® 4C*fa»l I CWI *3~ 

fanfa*>tnc*a ntfoen nfaiisi 
fatM* *ifa?^ *e«R nt* «tfaseafa 
^.nWfajt* I 1920 $fc*l lfa*tsi fa*<l- 
fa'Stnt* ’fan* 4 ! '*j-fa«Tca ^faeitl* fastn 

4* »4*4 CUttR "Ttalfa* ^-fawtl, 
*| 1 ^fa* 3 t£nfa 4 lfal «ITOf—■ 4 $ 

fanfS fa*e* PwtTtPU *1*11 «j*nfa s 44 1 
«t* *t4ts* *nt*fafa 5«r jfasna ^ 
■ 3 -T*®tn fasten* nfa&tnnt* 4tfa4®t* ^4*1 
♦HR I $fa*ie*J «M*t* 4 PH 

-far®* fafa* aftfa-^n^tfafl fen* ssjn 5 
cto newt* fsfae® entfa* asm s*ti 
♦ea enn-faenena fawr*\ 44en fact* 
ffac** nfas* enn i $t* ntfasj <4** 

«tWI n'sfasi TOt^TO ^fen JJ-fawt^ 
'>>lt»l* (Tyloi), fast*!' (Rivers), ^tsn 
(Haddan), s|Jte*fe (Marett) si'ffa* >j?t 
*ltl4l ie* »4*4 $t*1 «1t*t*Cl 

’nfaw arfafa i 1914 $tc*r ifaritsfa 
fa®fa ♦\C'5tC*t* «K4 ^faeaTcn «HW? 
^t* 1 * «rtfas<j Ifat* (Section cf 
Ethnology) fastf * n<»tnfa fa^ 
*C*fW I C»l^ 'sifaeancn* q«| n'SPU® 
fantc* nt* *lfaCSte*a jfe «TTOf*» 


«lt*tt** «tf* *4t*fe 45 w $te* aanlfc® 
3-fasjR fasten* %< ntfa*®t* *Kcl* 
fait* fa fa 514*1 lea* i 

«rl*t* sa* citfin 

fentScaefe* ♦w fa'sta* nfatfai 1 nea 
$t* £<$3ffai ff&saft, nvnta to<si ^ 
sra^fac^a fafa* *fatc* feta arsin' «ifass^t* 
fafaes ^n(4fan «ttc*rfn^ naita fetei 
fas>*fas nte^r-14 n^4“!fat* 'swin* 
nonfat* ^n 55 ?' fa^> ape*n i ^41^1 
fa fa ^tfai? fa*e*a , ®ifln f 4 « faenn i 
^'•r n»i* *fn*t*i fanfa^tne** nen 5 nt* 
•sifsest* ^cntnriM* ^-fa^rn fasten 
'siuin^t* rt* n^e-'i «?fatn i 

*fa 4ni5i® «ifat* *t«h 4enn i 

^fae^ e*fat^ fanfa^fa* n^tsrs^ fasten* 
^tnn 5 f4nte* c^tnwt^ ♦*es $te* 
«i 5 C*tn ®tHfa i catnil fanfasrtn* 
♦fasfai fanfa<sIn* 'sfenni m** c**i 
C*S=l*ftC** 'sjsTt^fa ♦c* fa-i «ITO- 

♦** «it*t* nt* , ®it^est*e ; 4 Sffatcnn 
cn, fafa ♦fait si fa^fa^tne*^ cntnntn 
♦*c*n, it*«i A fa*e* fafa tfawfa mi 
faeae^n i ^i*t* ifaitsi fanfamfqe* 
•j-fa®H fasten* it«r nKsjfens^i 14^ 
?Itc«* nc»)T fac* ^fas 4em 1 
«it*ta facsf* *)fa-n® Wt^e^t* cse* 
?-fa«t4ei »fa*facsn ^)*n 

•1 faisr^ fastnei ♦♦ ^*i*fas 
nfais ie* esten^ 1 ^nten $t* 12 *ie** 
♦nstfac^ fafa •f-fasstn n^-ntkna ^ifas- 
♦ea *4 fccsincatnf itw leafaenn 1 sf* 
wft fantc* fafa at* *t4t?* fa. «. 'ow, 
W 99 faa, n$tnn fan, fa, fa. n^nwt*, 
4 . JR. i>t^t«rt ^ wt^l^c"* *j< 





27g 

»iti K9fa*wi ^tutc^m 

Ufa i99ifi9 9(U 4i{5 fart* fetsi9- 

c9t9J fan 9(91 ^-fawfad 9rtii c«r%d 

*itir#i*i9 «ta"^foF9 «r^i i ifaitu f49- 

frotid it'Jiifti si d%(i 

ntck 9 mt 9 ids? * f 49 f 49 i*ni 

K'f 9191 wt^t 

l^ft 444 fltflSlKlil «l5t?K5&f9 «f5J- 
31fi<5 9(9 nipft K9(i9 <2ffefctv5i-'Bt«fpp 
f’lfoisar ig 1936 mzm 
*rhrf9i c«ft($ ^-f4®l9 *ik^9 imi 
iw i 49 m fi|fi3 9(9 1948 ^~ 

f4®fa ^ itw 9rivsi c«t%? ntij alfalfa 

«I«^% »lt1 1(9 I *43(11^9 « 9t^5«F- 
C«l%d ^-flOTfa *ffo-nlfot9 £f(5gl9 99l^(*I 
ifalt^l ^9^1*19 * 914t*lt 1(93? 'Sttre 
<*1§ 9t9f9 f99l(9 ■ t ifi^f*r® i 9fs9(9i 
S5t9d9 Ufa f49f4<3t9(99 9t1^fl, 

fasfa, Iffa-lt^, 19t«PS^ fl^fs f49(99 

*rtfr-f*tfcfc ^t4fint(9 i4nt«H 

•tfaeifv® 99 I 9llfa$t9 *111 ^ ftltlfal 
444 f4fe* ^dli-^fiil? nfifc«rfir5 Ufa 
fiifiitiora i«ht9(99 itiw* i^fim 
^-f9®t(99 ^l'^f9F 9(fc(9 I 1947 $t(1 
ftiPt f4lf99l99, 1950 $1(47 iiif) fa- 
fasim 444 1952 *&I(4f ciiktfB 
^teciti9 *tft(9 *ttd9 imi 

i(9 i «i9*i9 ftt9 ita 9tafl«r, 

*1*1, i tfb, few, §9i*i 9f9"i?9, 119*919, 
I'flfcl fitfaltlW 4(19 *19 41 ?-f9WtW9 
*lfo-*llfa 31 99 494 «tt<Sj(19 ^f9(« 

15-1615 fiifwinw 3-f4®l* *to(ita9 
cast's *11$J-®tfal1^f4F *itc^®9 Mt»ri 'qw* 

1(9(9 I 

f49f4?1*!(99 >9(99 41^(9 Vfawtt** 4st« 


[ 251 M, 5*t n<«m 

* «ntc99 &(*(*« faa i^nsi 391 hi 

* 

39 I 1945 $1(9? <St9^5 19ltC99 ‘*t9C : 59 
^-^tf^f 1^1]’ (Anthropological Survey 
of India) sqtC^ 41f5 ^mll 1Mt9 

flfth 43 fata ^c@t9c9tni i ^ i*sit9 w 
nf9&t»1^ f9^! ^9 SIlIfB ^-f9®t9\ ®^9 
f99^f»t^a | *faft«t9 4$ 1^t9 «f«ft9 

^t^t« 9^9tC9 ®^9, 99J, iffl*), 
*J5 ^t9C« H9 n «f|9ffi(t9 ?lcn J19 It^l 
lrff»W 9C9C? I 1*11 «t9C«9 1«J^®1 
$nc9«n, nU 

^fsaij, Wifi (Blood group) « f9f%9 

flttlfiilPli ciiaia « «ttn 

'8ttC ? ltt>'9t9 994f9 I 49119 
ItClfa* « ?-f4WH— 4^ 

-ft9t9^ Ufa iliii atnifa 5 ® wtt 

amt 9C9C1I ‘«t9C^9 

4^f5 «if ® affiiR Rltca ^l®f 

1C9 &W1 I <5|*te1 iflltltfi* «19^|9 
If91v9jlf91 l^ta (Indian Statistical 
Institute) 44^ ^19 ItltH'lfltl'S 
^-f4®l9 faf»9 f49tt9 ’1(9411 

'« f-W1<Fl1 ifatfav *C9 91C1 I 

faf^a ancifti wta «ic?9 ifi^ift^ 
fe*Wlf« 1C4411 <ma? ^941 ^-^9 *1\11- 
4jfqc^ rj-f4®t9 faacs ^Ic^ilbai 44^ 

Ufa *A nraBl«i9l9 afc?r ^-faatca fw- 
fitta ajfei’fa fsfwll 191 m 91ci l 

*f35-nf«it9 fiiafa^ «W"H1 cita faiC99 
*tk-*1lk99 <2f^J^ *JtHlT 1C9, Il9l 

flf^9 *|1 1 9(99 444 Ufa* 4^ 

11*1 IlKfai *lftlt9 *fitW 14ll5l 9(9 
91(1 I ^-f4®t(a9 fafia «119t4^1 

<3(9 Journal of the Asiatic Society of 
Bengal (1784), Calcutta Review (1843). 
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Indian Antiquary (1872), Journal of 
the Anthropological Society of Bombay 
(1886), Modern Review (1907), Journal 
of Bihar and Orissa Research Society 
(1915) *tf5B*t* ««!« -msv 

3tl 3^3 1921 ‘Man in 

India’ 

c?i ftm-t ®it» to i 

m 26 1*1 to far**H3 cto 

f®. <jr. The Eastern Anthro¬ 
pologist 'si’ffl ^15 fci3tf*r* nfar^i 

to 1 * i fasft f<tfwni 

3tC3 Anthropologist ^ 

3intfa* *ifa*i «r*N to i 

Indian Anthropological Associa¬ 
tion *T*f3 «fl*{5 31*81^3 *tfa!3l iWs 
•j n^wntcw wtutflft (1971 

^:) ($<^3 (Swi'* 3 TO I *tfii*tfi>3 
=if*l Indian Anthropologist I 'TOt^l 

*f»BTOl fatfaTOS flfrfllB 
Anthropology Club (*f£3 Indian 
Anthropological Society) fafe* «TttTO31 

M* <43<, *fu|-nfaTO TOJC3 

'TOTOTO '4? ^3 TO CTOTO 

cti i to i 

4331 Cl, "Iti1f«3 

g-fwtw tot TOt3$ to^i 
fttRwt*icw noto tot ft TO 

to vn, TO« «rnfi* n%33 to ?? 

33 TOtTO* ^tc< wrro 

^csfro i -ttiftf** *ifo- 

*ttta? 3<fat3tc3 cqtfctsfB fo^fs to to 
w to—( i) sj^nfvr* *tTO, (2) TOi- 
l®w *iTO w (3) TOTO*’!' *fTO1 
«N*r nTO f3*R*r 3^3 1915 


WRfa w* nrSIfsT *rtntTO 43* tof** 
’tfcr* ^wrTO« *w fro yv wt i 
JifaPr, TO*, TO 7 ^ 

*3TO3 "tt?ftfa3 wfft 

ca^fasTO Wl* ftfSw ^tcTOTO ^uTO 
to i 4 TO*i ^$33*1 to 43 
\S $t foTO* J «3 TO^3 
TO* C35l%f^3Jtn 3133 43*. 

4TO 3t33 C3, 3jtfa TO’sfa BR*11 aptf& 
(Race) fi*itw f*«i 3*|T: fstc^l cni^B 5 1 
1935 yhlir 4$ «f3tfTO 33 I 

c*\$ urn cto^ fTO* 3TO3 fiiswNf 

3^3t*1 33 433 ^ JT^t« 

^n?r ffkw w i 

qtftol'f* c^Piv ™*\- 

^5 *fr?tnr fi? 

«TTO* Cbll ^138 I 4$ *(<tn 5 

cef%f3»t»r ft?t« (Blood-group) 

'■W ^*BrC3«rf3 i ?l3 (Dermatoglyphics) 
^*f3 TOI? ^F31 ^3 uQ3« 

^tfrqpsstr^ ntfltfiiv ^twtwti 

*(3ife3 (Genetical method) 
^*tt'-® ^3 I faff* nif«^ 5 Tt5tC3I 
»Ttsi c?*(3i% f^f%a wtf« « fenartfe* 
^tri^W ^)3lt3^3 5??t3f3*l 

*31 *3 I 

1950 C3C*$ 33 ^^313*1 

*f<Tt3 I ^ *rttt3 nc33*rt3 CTO 

^rt«*tft Ttfs* 33 I 3t?C33 «TSR? 

fl'Sfa (Genetics) «rtC'rtWf3 3Tt*T* 3tC3 
^*3 ’Tt»Rt3 (Bio-Statistical 

tool) 3j33.t3 f3W3ltt3 

«t*tf3* *C3 I «tlt?1 •rfftl 3t?nfl 
7%, f3*H, ^ <33^ «r«f339rfst^ f3f?3 
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wt*r 'S [ 25 t 5*1 »BtTl 


fasris feta cstfa* *ft^ toi to i 
^ta^fa ®rtR®tTO tfattfar? *fPM 

<»tat<sa fa^fa-s *Ft*rt« fetsrtfea 

fat>tfN «f^j j sp ■5Tc 5 5^ c tt?r fa? for® $^a ttt* 
PWl Wta TOS tSttfa'sfTO 

.stfet tos^i fafea 'tfatfoTOfa* ct'a 
trssita «ito TOTOft « wH&» sttwft 
<w >fa»fa^a *i«nii v « t'^fac® ^ttTO 
'amtws fas* ^twtffe-s to i 3j«.tfen~5 
tftcaa artfw?* ^Rfl't 
««fe t^ti* to l 

^tstm «*fe ^fttfsata tfartfa:^ 
ttalfro ^-fiwtpra tfas^fa ajaTOtaa T*z* 
ttSt? *tCTt*tft5 StCSt**, S^tSt SfaS 
**lltl*l fassft^a ««fe facts tttfjSa t'Slfe 
C*t=T ffafl «TtC^ ffai, ^1 «nfroTO*1 
^®JtW I tKtW Oftt^C* ttftfil* 
^-fa'StCTO tCSStttSi ^St* 3 ! C^TOfa^l, 
TOfafroti, cattfa3itif< , !7i sitt*- 

^fCS S'ttSF sifattSl TO I ft>fTO.*TC*al CSt%S 
tfafa* *fr, «ffaa ^fi=r, sKtCt^a 
■fffR5 ei^faa feta sttst ®twf afrits 
«ITOS *CS*f i ttftfro *hfa®tsfsfaa? 
sttretrta «fw thffar c^iar 

tfTOrattj i £lcat*r-facts®»fwa *r*fa- 
tosi sfattcwa ctt^sc^a fa^ta <ro*, t^fro 
t^toa to* tfafaa ^rfsttfas* ®t^ tt*i 
^r^rNWti sstft^i , *ifTO" ! lfW ttj 
ftfa^tta cwcto fafaa «rfro ^-fa®sfaf«f%* 
sttistcta «rftfa* wfa fafrowsa 
tfafaJ TO* I TO * tTO««tfct»?l, a Wl (Blood 
group) « fasta*ttf * fafaar 

t^tn arrows to i ^tit^i *f*wa tfa'lfa* 
tfa <w tfatalsfa tost tt*"tfa* 
t-t# fa^tct* vfa* to i ^-frosfat 


*5* (Hooton) «ltC*lfaTOa cfeTOt<ftCTO 

ssata itTO^t* frocs 3-fa»r*fa>f%* *tt- 
C^ftta «t5TO TOafatTO I ^ CTOta Bureau 
of Homs Economics-i)S fc«a\ Cttsf*- 

t fa'rosa fe«sTO ^fro® fe* *ittc*tcsa tt*Nr 
dITO *ai i c*T*tfrotcn 5j-f5iaf^a 

fc-f*[ 4iw few<r:«iWT i 

^f*r-c«ftc<rt «rnN 

f%c^f%^» i ftnfa ^ t*ri 

f«-rt *u %f® ^5 

nfiwrt ^•fra^ i i 91c? 

^patwn 

■rtllflf ** facts ^twtwH* 

«j5jHf* ^Stt® ^C^R ^"5 

^tfafc^fa cttst^-tfa^? 
tfafaf ^fatfac** «ir® 

'BftCtt’Ftt® «i pcsfat t ctti- 

^tc^« ^*tfff *cf*rc®frc«r« sj^r< 
=5?P ?C5C^I (Tarner) «rfaRf 

ctctr?f^cvfa tt^fa^ nh ?>- 

^t*re«rtct« «t5»H ^ca kittle? 
*rs fanc^a TOt^ facafact^ i 
^»tar« *Ffa^5 ntftfav •j-faafc^a ^afaf 
sia^tcaa «rf« ^f§ ctoii fa. *ffas ^s- 
fafas ntfct'cn «na «rwt^TOj|« 
TO i TOtf« cattct c’fet^ *{t^fac«?a 

fac^-uMi cnrttv (Uniform) *raaatc?i 

fiffa5at:«r ^faafs ntfa« to i nfafta'fatca 
cttstf-tfasfT ’raaatCTO sjtttca 
^t*rc«fttTO facts $fa*i acsc^ i «t- 

trta ^fa^t ^®ta caf%a tTOsfa«faa 
tl<fa® UTOtTO^C* 3 Tt«ftat ^rc^fa 

st^tc^a W wfaf ^a?fasl to? ^tai 



or, 1972 ] WntCT* 7SRT 2*1 


^Ti^T 4«fa CWtfr I ?k<5f^ 4* fa^-t* 

4*lt?fl 9t$Wa ^ *k$fS5 Mr fafa *ta 
?»t9 nfacaffora -ra3?t?«faa *tfa*5i3i ?ai 
*katSF3 | <3tec«? ITS faf&TJ 

431 fafaar cTsfantfa* *rfafafi5^< cwrt 
3ff*rf«v c?ra 7-fawk?a sm? 3T3?fa w??t 
^r«toF=T i farfka 

c=& i c«rwt3t$r?9 nfatfa? ?t? jjmfac? 
43 ? 777.1 a^ta 771 %* 3t*k*trda «kat4? 
m&§TS ?a I 

4r*ra nr? 7t3ff%? 7 fassk?* nta- 
ntfo?a arfafa^k?® c?tfcfaT» fasafe fa^k? 
?t<t ?ai ata—(l) *rtt», (2) nh- 

7*1? ntfta 431 (3) fataM^? *1<fta I 
star^ 7t3tf%? ^-fawtW* «Tk*lf53l 
*3 ■ttfsttv 1774 $tC9f Asiatic Society 
of Bengal-43 atfa&ta 733 C<k?$ I 4^ 
7? 3 e<k? 1919 7*1 ^<T 3?t7 

7t9tf%? 7-fawk?9 7«.*ff%*f5 *t^tl^ I 

4^ n^tca* viftftz* f%? «k*f «i*f ?at 
ata—(1) 7t3fa? nfarvta stakfars fafoa 
«T3W, (21 73?tfft faaa% 431 

C*tt$)S 7ta3}?, (3) fa^tfal! 

3?a«l 41? I 43? 79^3 353t5 
«n3ak«i*taH?a «rfa?tv*te fai?^, 4?«fl 

«ttc*itf&'5 scat? I 1920 $tar 
cat? ?-fas»k73 cnntatat ^fa^i ifs* ?a 
43i 7?a cnt?^ ista^a nfastaa $ 

?-fawk?? faf%w ^ikntsata «rfas ?rf?& 
m i 4 * nfka *93rtw 7^"f 431 
faaa c*k3f fafast nfamwa 55-f<^atc=r^ 59t3 
'’aktataa fa 33 fctswaktj i fa fit vfasfa 
« 73tsf-fawf s ft wia® 1 !* 73tc?9 
*t?j fat?a «tfas «rk7t?*rkt<5 ?t93 i 

3wi f%. 47 . \ca. c3*. tn. K^tnfaifa, 

4 


4». C?. 3^, 43- 43. ^)*%3t*f, fa. 43“. 

3^9*19 431 ^afaft ?k<t* 3 t 9 facta 
$C§kk3f’tJ I *k? C»faaa 47T$C?9 331* 
«k?"f * fcf^ajia c^rtfi* 

<t^)^ C3«4 nc33irf«f^? 1531 4> *f<fCll 
3Ft^f3^3 *3«^3S fl I «t«f3 « 

7-fa 58 k3 9 333? *fC37T1 « 

3571 ^-f 7-fa®r^C?a fatfffa*) *fC? 

*lfa5tfa^5 ?Cffa? 431 4'3k33 fa^fa'ShCia 

nfa-ntfw ^7t3 l l«3 c^fa^af, 

« »1«3 falfauNCIi «f35J?F fT^fa *rfa' 
^lfap^ ^3 I 

1950 ^k3fa c?c^ *1131!%? 
^-faa*tc3a *i^3- , iti3 « 3fC33fta caprai 4? 
^3Slfa? nfa3^3 ?f%l I 4^ *133 'Sl’W^f 
7-faal3 faf^s «3k3fa?l3 *tf«r$a fa^tatai 
? ?^3fata «r»k3 fartTstc? sfslfa® ?3 i 
^ alls (Opler), fal^7 (Lewis), 3rk'«l 9 l- 
3t3 (Mandelbaum) «}s[5 7-fa®at3^al 
3k33f?9l fad faf»9 *f3H 'Sfa:® 4C*T 
43t3?ta art?, ?3l«f « ak?l3 'Br<-?lf5 faata 

'3?3?t33st4 *lfa5t??1 ?«faC9l?l ^5tlfan 
ca^fa^S (RedfielJ) 431 f??tca? (Singer) 
<S[43t3 fad? ®CT3C3fWfl 4”C73 *lC3311 
«lai)f *rt3tf%? ^-fawtt 5 ! 4? 3$3 
fanc3?a *1*113^ c?a fa, 'ita^li *r?t 
^933 ?t^#7 ?*rhk«l 9C3l?t9t31« I 

4*c?a| ?*fcsmfa «w?srtfa^ 33 Y 3 ^ 

«f?l7 «t3^tw <J-fa®l3^a1 *t7rl5[nfa? 

* ^tfa? 33*(333t4l «Ht^l9 *3 9r 
3^13 "$lt3t ?W art? 1 !? *t3laf 431 wl6«( 

*T3tSf 9J9^fa fa{%9 fac?9 «rf% 3|twt¥- 

nfc® aff* 9? I 4^ *139 '813^59 aft? 
*f3\^, ^tfa, yi, *9^1 *T1^fa5 431 C?^T, 

3?ta *wtoi ar^fa? «rja ^91 *ti^|\« 
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*f^tv atisi nfsfb^s i 

¥f»iB nMfw* sf-ftwt*r «rt¥ CTrt* 
faffe* nfofoffe:^ ¥»m to *it* 
*u*rf I w\^\w ^fen n&- 

cntw®t7 *lPlff®f¥ 5^1 »w 

¥tffe-fen*3ftffem spk3«ft7i * *rwt^*?t 
*wt«rtwi cell 7Jtn*<»tC7 ¥*i *zif**\ i 
«•> farm to! *nrs i TftTtotes 
BtacB 4fSrt¥ fan* 

«19fi3 *i i 1949 nlft 5 ? to*) fcifast*'* 
7^9 The Eastern Anthropo¬ 

logist-47 fart* ‘fensrtffe *Rifitl' f\i- 
ffesf^B faffes fen9Ftf57 SfNl 
*r*raf7fll7 Tjtwts^t? *\z* $ *rv»i farw 
*T7t*tr7 ^-frotw ^fir*t7 ¥*i feran ¥71 
97 I 47 *nr fen<9ftffe7 «?tof777¥ *TTO- 
7^7 ^ft*lf&7t7 UPJT&R7 =ft*I fefflTOl*rT I 
feWF-*^ nfat* -2TC?C-f7 7fa1 S*r«FtfB7 
«fh^7t«t7 9-f7Wt^ »[*IJtTO ffefa 

•WK* I $t7 7f9'7S *Qg* ‘A Philosophy 
for NEFA’ fe*f«Fff% *r*l j arl'7 4^(3 n*T- 
Btfa* «rtc*it57l l fsffe* fensftfes 

*K*fo7 77tt7tW ’ftfffe *$ «rfC*lt&71- 

7t*t7 \*t w fan i ftffet «ttc*rfn* 
nfastfa^ fensriffe **nn n<*t«fn7 
gnnra fensrtffes *p*f®7 «r?ffe « toftarr 

47<, <BtE77 7?tTO7 faf%7 *T7*f7nfa 
*zi <ttt* i <«ifi*tvi *r*rr«^ 
«ltl»lt5*lt7 ¥>lt¥*l fe*f¥tffe^TO7 *rft7?H 
feiffe^EB «tntn 7S71 *C7 ntw i fen^tffe 
’BtwtBJJi 7jiW nfatfa* 
^-fawlTO ftf®7 air*->tfWt9¥tnr 
*troi njtwtci *nfll 

$flR *t1W **ltTO *rtffaFfawi 7fnC7*t7 


i faro r 25i if, 5n *mn 

^ «rtC»ltRl TOJt7*¥ 7C7 «rf I 

c^t^9f°f=n fa^tn nfistfai «tsc®7 ftf®* 

*iwii «tt7-*rfl'Fti ¥nf* 

4$ fasts fettfmtnr i 

nfatlfa? ^-faafaw 7jt*r¥¥tn 

nsfc®?* 9^Ttc*i ftcstfa^® ¥77t7 TO& 

7t*c* i «rf*itc*fa c?c“T iaRtcb 77tc^tiT 

C7«71 ^7 fn I 

ftfw *|t*lfil¥ *l^r«ftw ^^fT» 
«f?*l¥ts(, >r^¥1 ?“ 

fTWt^Ciffl 7^*P5fo* <¥ Pl7^ 1111*. I 
\¥*tW C^*ltsif7¥ 

47* C7C"f7 

« *I^7tPT«1 7¥1 *U 5*1IB ^~ 
f^®3t4lC77 «t<7fC5I7 7f9f7 1Z11* I 41^51 
7jt*f7f?tt7 «J*ltC77 mV 

7t77 JTNtW Cl 7C7C^ 

71 *C*f t ^11 ^ , «ltC*lT57t7 

^i'3r? < l ¥C7 7tE9 ; ! I 

7tf*1¥ f«f»S ^tf? « C’tlSlfl *1t7 W9 tr?9 

JJ«# «)^fM *ftS ,,p lf4¥ nV7rf« 

^1 «f«T¥ *Tt^t7I ¥C7 I 

Bfel WWl* 4¥f6 ftC"W 

«f7«ft7 I fWl7 7tt|T« ^77 2f7Jt® ^-f7®t^t 
7F7 C7f7f*t (Ruth BeneJict) 

5f«E3I7 f7l%9 Ull ^¥*17 I 

f®f7 «u| f77C7 «ltMfi¥t7t^ «ft*ft^WS 
sffliif’fB UHwfal ^7 ^778?*l «ltWt¥- 
ntB Bcsf^cn^ I c¥t7 artffes«c?cns 

Bfai nt#rn ct! ¥lf®s \* ^ 
nt^ft^ ¥^n^ffes fapsi-nfB^Fsts ¥«*i 
fef4(fec7 *I¥t7Bl ¥SE7 I ^1«CB7 VS ^fWJ 
47 ^ n^tn^T c?cn nt7tf«f¥ 7c*<i 

¥S%7 1111 * I fafes 11111 felW^J1¥ ¥^- 

* 1*1 *nmt7 ^ 
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1972 ] asftiffs ^-PtwR WSicsH nwa 


iftftrw watoi *«ai sieatsR i cad i«i- 
wtcaa fetaa «tasi iftwrfi «it*fr«i cil 
facia i^atraa ajft-atau aftwtn 
4 ^ acatff^a iftwi 

wt®Vf i*f, «d ® ucaa 'iisacatca 
«f®iw®t:a i*ta®l aca I a^itd nt^sr 
cww ftf%* wtd *tda idwtwl ajaifa 
<if®kd ®tc?a i 5 «vitft® a?ajid«f 
w^itatacfa aja?fa 4 a<, a^caa Hdt^Rga 
§1a ajfla jfsfM sfitati ajan ^cac* I 
fcifa^® 5 itcitsn cicaf wan ww| 
*a ca, 3-ftwfa facia®tca 4 afi» 
ftaa 4a a af^a ® ®ta ’dfwajawta 
frdftn fwatatccs 4a iaf?d i 

^tac® 4a 561 4aa idmaptw faaca 
4a aiasta a* fwa deal k«ic* i fa* 
Vda faaa ca, iai® a^a ^fi^-a aca® 
3-ftwftn liw-itfcn ^catcia Catcall 
'2fta *^a^| dca dcs I ^-fawfa ifo- 
itft ifabdRfa ajntca *i%<5. <*| 

afaat®tar 4<d« *dw ^-ftaf* ifda 
3dtw ftwfawfu 4aa aaafift acicwa 
^fti aca fa i ifstfiaatci 

afiat^ta atlca atai ®t*fi> acicsf wt®a 
ca ^c® ^-faad 4*j& ifir faaa ftitca 
«(«1% 9tf« acacs i atai aacaa «r®jtn 
^tai ai^« ^-ftaftn waffla®! ai 
^^ata fi*w asfaa ataa acsei i aflat^ta 
•)-Rat'da ftwcw itf®c®ja cad I'sfa 
4a* 4ifcaa ^-ftadlcira ftaii al- 
ata^i ittfawta *ftaft® *cac*—«| faaea 
c *ft ic®?* ca| i ®ca iftatd cwtail 
* C5f? leaaita aitai iffs®j*t< « ^ 
^ ifaat* ifttaw dca dd i idtac 5 !* 
atatai^tca ^-fawtcaa an aiata 


®fcbfci %a call m fa i aa’fa ^t4-at4lcaa 
wr^ i*wcadr»fc< ^-faafcaa ifad atcaa 
cata ajatfl ^a fa i a-R®ta ntrti ia»ti«. 

^ianf faf«w ntfsaj'jl'«rtcit5ata 
'itaa acac?—aa ft to* 

^icsai fast* ?caca- fa« a^l nfa^tcia 
faaa 4| ca, $-fawtcaa wta ® ^fatcaa 
cad at^a si^ta aucia 4»a t t®i can ata d i 
4a®ta?fa it®tfaa«tca| -j-fasira spaatai 
dca fafsas ara^ti faatfdf® aca Kiel i 
fstl fwwf? afad 8 ! atsa aaa «ta «u*j 
® ratca if a ca, $t* ntcltnfa^ at^affi 

^-fa®ta nrei «r<tai ^ajtnat? faa^, w 
it^ffta'stcal fsfa fafaca ftca 
®ifcitwta If® aaci 5ta i ataa faaa!5a 
ata i^ae lf®*frt ®ta alerts* aa ft i 
atai itfs®}*^ 4a* «ta?d icf® 

^■fa®tcaa a® 4af5 ft^tala faaa 'it®?® 
'etac® a?aff!a®i aac® iaa aa ft i 
4| ^a’afa ifscal a®ai «nat«?ai 
fastda icaaat»ita, itRs^j^f 

itcitbai £afca 4a% ifai^ra ^aa « «fi8i 
®#-fa®c^a I'Qf iftsaa aca i^arcafai ® 
^staatca ®?^icaa cifaCf^® n *ci cil 
faaa itaftra ^taftta®i it:® facla*tca 
afa® ?a i cffcia idtfia-atsi^fta 
ifa^c^a icw lew l ; fsi& 

^fgswft ifaa\si icfc 4aa cil lew ®ti 
caca w, wciw « faifaajtica iifrftlcfca 
ifaa®H i®ta wreatw* i ^t® 4 itcitsita 
it»tai cwdfv ®tac® |C1 \cn ^-ftaft 
6 ^ta ^stft iftaf®® acacw—iWcwa 
ftfaw cwci l*itc®a iftl l^ta iwtatcw 
q-ftwfwew atew ititcn ^cac^ i faw wj 
aaata ftaa «nl cw, wwtR* itijft^ 4ii® 
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[ 25 “f al, 5 t J |^1 




fft'sftceia «f^tca «t«1fa* i ^pia 
♦ifaa^taa §tcs <«fBcf cue®! »rt«rtata 3rt<V 
«ra«i*i ct«n ata Ta i *is*Tift ate*n feiaitf* 
$*aa *ivtf«fTO 3 -fawtca fwttta f at- 
c?a <iw «TOt* jftttai «w ’ftcatf’t'si 
-JT^*! *a1 TO« ifltTOa <«fTO fa*tC*t 
^-fa^tcaa fat^a faaeaa fifutn *)fas5 
ta ai ; afa« <aa aca& ifeatafa « 15^5 ta I 
<tl faaca f^tajfeeira «fc*t$% 
fc®* « at^a *<Hsl awtae'fa ^t’fta'si 
Jftafaf^tca ^-f%«3t=T “ft^ttfea iff* iffe&l 
««a< awitaca facattassi * cact i «*tTO « 
^1 *wt«tfa* *tf*ftfro s-fwfa *lt^tf5« 


>r*fjf ^sta^a n^ffac 5 ® <w 
esahsatata *p*Mefc aa*r**«i ^ita** ata 
feti« I W ®ltaa ’TC«f *f*l® 

sjftaa erfrt^ar *Hca ssfatsa a* «aaa 
faf&a! *jfe|fsi <5^1 «jfa c»t«ft'« cal I 
^ §1 ®ta*tCTO caj^ea •j-faata't >w 
aa*t?t «Wtafaf aitfaftfif’tcna 

atcatfnsi £feat*a i fafsaaft 
TO1 <aaa atata *ifa*sHi tntacl fec®t*t 
ssfat'sa ^-fawtawl facia atatear «rtTO 
ntw «i «if« tfstfaf'steal ^-fawteaa 
asH faf|TO ifatfa'S *ta aataa strata 
^taa ata *aca i 


a*aa 

“IWMt'fFl!! C*TCS »*SWft 


smtojI attal cac^ toc* I 
»a| ^aa'iita <s?aTOJta to atal nfaah 
art* fca*tttea affta ^at| factaotca 
*a*ra teatt mas, afo*! cqfaai « aai 
*^tTOa fafea ail stc'® *raeatfrsi 
* act i *to *teaa *rt?tl TO«a at* rs 
tt«t, *to* to *fe*a, fafwr ^stlata, 
atal aataa t'tl-*fTOa faa*ef wta states 
te<* tata to * TO* a*a tea , attf i 
afta*t«att* ffstea f^a^? *ai cae^s 
ntea, ff faata ^Naat ara^i 

«iaw *w* W i 

ml >ff»f *rfaf*f* « ^a*ta acaf 
{Be* att*i« ntea ^a*a ata, na * ^|i 
5tte^a **t! 4$ *ae»ia ^«sntaa 
sv^t* *^?la t w t 4®fe?r §a* aaeaa 


a^sr fe^nt^eaa to s{a1 fee«t% ^eac^a i 
ml aseaa alesfa ifliaeaa ^f%f^caa 
TO «rar aaeaa ?ite^a atc^a iftiacaa 
^Nfa^a alBea *tai ^*a a«eaa a*t«r *?$ 
*a:ta i >ratq al^ cae* ca ntt 
**ta, «tc® *>t^ to *iw* ca^t, catn 
iffseatat *a ; ®t« *«eaa ca^ tea ^fte* i 
staftteta ^faa »iaa niatan^; ca ^**1 
atal fa*|ir ca’fl at*. <*i c»r >if«! *tfl>ei 
fek* »itea i 

atfta a^ a te|a fa®t^ai =»t«i sfte^a 
atal aaeia a^«r faea *\w -r* fe«s*rtacaa 
Scare’s «ta*. *rtf**ta, «rt**ttfa*ta, faia 
lfa«faai, latf, Isatca*, ca\?t «ifaa, 
^?ta, ^at, faf*a, ^Ita fa®a ci m f 

e^c* ata, na, «i^f® at*1* atal 
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a 1972 ] 

*t¥l9 49^ sifal lt*J foq =Tt«f 

¥C9E¥=i i 

*rtf%=r f¥»t 41 c 99 4 $ *i¥*i *tC 99 Tl 9 
W ’Jfafa w c*ri$ *itw» w cm9 
toI 9w 49 n ifcwfa ¥«tt¥c*i9 «nt9 
fifwr w i ^twftfi ifti ¥tc»i9 ®<tits- 
¥ TOnfi to 4 $ ito « 4 f«»*i 

¥ «t=f W ¥C9t¥, f9E«t9 ¥E9 ¥t9« 

tttwtvttw tfto ®t9 *lt?l9J ftWE* I 

ntf¥¥ ¥ftw«t99 fan 41* ft®tn 
c¥t«n ¥* 1898 »itt»i i cut* 4$ 

R^tn w ’jfnto 4 to*rwf¥ ¥sfanti 
150 9t9 ^fnfa 5tfat9t*i 49 
TW *Jt^ ¥ *(99 ^ 99C19 1t9I, 

«ftffa¥ ¥lta ntnt^l 49<, C»9E<*9 

*|*t¥ ¥99t9 TO »TfC^ f®H *1C¥9¥ C9% 

^t^i 99t*f9 ntw, ¥*r»i ¥ *rf$i «r?f®9 
41* *19$$* *C9C¥ I 

99twfi¥t9 ¥E»ltC9E$t9 C¥tl¥fac*l9 
¥ 1^9 41 «F >T«*PlWtWl 9191 %U CTO 
*K$*1« *T¥*| 9 ^af «f*»1 ¥91 *9 I 4 $ TO 9 H- 
*ttC9 faltlOTH fa-19 *Tt«F*[9«fa, 41* 

^lfi« ¥99t9 *Rl 979*1 ¥ ^C9tn, Sjfal 
*m\ I «rf^{5 9lc*9 fcftfcj 4¥-4¥$ ¥tC^ 
CW «ttt¥ 49<> C¥fa fa*l9 9*1«r 9"*tC# C¥t9 
faf ¥tTO TO *Hfefet* 9 C 39 *TtStC 9 J 
C>ft ?|C¥9 ¥t$8 sfaHtirt *ft«9l 9t9 I 

41* *|9TO9 9Jtnt9|5 99 I 9tf*9 
S,*9ftS 41* ^<*9 9PF *t9C* 1819 *ltC* 
ffa«9 C9fa9t9¥ C9-t ¥E?¥ ?"f¥ CTO I 

¥ 41 * *tfC {9 IfefH *t%»ll& 9 l 

¥9E»1 C991 9t9, %lh TO9 C9? *t*t9 9*9 
¥tW f*lTO9 91% *tTO*l3* *ltf*¥t9 
VW* Wf ¥9919 TO *t*t* *ltHw- 
%«H I 


9^qtC9 ^59 99E*19 ¥*R totTO9 

41* ¥91 ¥CT 9ft¥ I aifelfw 

¥tt*I 4^ 4¥^1 *1991 C9^1 f?C9l¥ I 

9tll C9 ^ W%*l 19P9\^ 
C9H't ¥91 ¥». C»T *I¥«1 CTW 49t^: C*i^ 
*T¥»I *1C9i9 5t9 ¥C9 <i (tC¥ 49^ 4^8¥t¥ C9 
*1¥«1 9J*tt^¥ 1^2)9 5f9 ¥C9 
«tt¥9 Tft 4^ ^JS? 991*19 <*¥1 ¥9C5 I 

fW 3rtc«9 "1« ¥ 9*t¥*l^ Rp65 

91JTC¥ I f9Wt^9l 4l fwi 
•ft^SC^ 3 ? I ¥t9*1 ^ *[¥■( "1C^9 9^C¥9 *1C¥ 
¥131 9^*9 Rati 9{5C9 C9tn «tf^C9t9¥ 
^ 99H9 5t9tnt¥ 9Bt9l ^*1t«H ¥9C« 
nt9CN5? I <J9C91 1C9M ¥%«T ^1199*1(9 f¥¥ 
«C¥ \«1J9t¥ 9¥l f¥f 99199 

9*13? «f9f«« ¥«9t9 1 l9t'®9 9ta ¥C9 
9tC«¥ 49^ C>1 51¥¥ ^ff9 *lt«9l 9tt9f 91 I 
4TO 9tf¥9 ?f9 f9«m f9rsl9 9f9l 
C?Ci 99C99 1^9 %9t®9 419f 

^9«¥t*lt9 ¥ T tC99 c tWf9 <fCV C¥t*l9t9 ¥¥?t 
«1C9l¥9*t9¥t9 ¥91 fRc-1¥ »tC¥ 9*lt¥9 I 

95t9t^1 ^ f9¥fn ftfesr c¥:ar9 wi &s 
«9I Rf99C99 979^1 5tC® C^t«19t9 3fC?1« 
^rf9"t ¥C9C¥^ I 

*I"9C¥ itC999Rt9 ¥tn9 ¥91 C9 
¥^5 «rwt«f^. «1 «9tc»lf4¥t¥ ¥»1 3 l%q ¥ 

C9tn «fr«C9l9¥ 9lsf ^nt?«9 f9¥ C9C¥ 
C9 nt^^I ¥lfW® 9C9C9, C*T f9C¥ «l¥tC*1^ 
§*t9lf«S ¥91 9t9 I 

¥U«l¥RTI 4¥ 99C19 9h n¥tf«f 
•T9* ¥t¥J I 99C9 C*{t¥t9 9® 4¥ «l¥t« 
¥lfe -if ^1*1 ¥ f4Cl9 ¥f® ¥H 

9tC¥ I ^f¥* ¥f9 9^C99 nC99*!1 ¥®J¥ 

^f 9 ¥, C*il¥l «ft 99 , ¥rt¥ntR 9 t i f, | 9 f 9 tJW 
¥ |%Wtcn9 ¥C9¥{6 Cf-I C9C¥ ^H1 41csr9 



r 2 &> 

m fieri ifita tv itn 

tc^cfi i ^ it 1 »i t}i> <£$ nw? itcn 

crti vfa TIC^S *ftW 11 i 

fafas? itCI <«T «fTt* ItCT TStT «sntc«i i 
tci ^ «ttT sti Till t$i fci ft^tcii i 

®r*«, $*ti, ci«ifiuti «r<?fi5 ci-r 
cict nfc FFt^w *ftcTi ite Btfici «tnr* 
®KW fiat 4 ! *JB1 wot; ftfisf 
Tea 4$ iiBta iitifi t*1 fc*cf i 

fifi* CF"f cm Bill qfr 

cict ^si wn cat*r erfecatiT <4T«fTti 


t 251 i$, 5*1 Jf^rfl 

ufa **$ t*i scut* i iwta tci cite 

^ci* 

1T1 1*t«f C1W BlltfcCH foil* IB *T 
afTt* fo*l fc^ItTI T*1 *5 «W Ftlft 
^ fol IJIFfB ?* I taflftll CllT 

c*$i $«ti cm Btii Tjtifrt^i ifti 
Bt* ^t «fTta itiT* ilw fif-tcu fc*T5 
«r*m itT fofi t*i fucf i as *iw 
1*11* 1 tT 1 * 5 ?t ®t*T, IB ^felWJ bH 
T*1 FC1CF, Bf* ItB TC?t|B* Til Bltd 
fcWI T*1 Fill I 


SIM'S fosjft 


faTS'sf *1 #fta* 531 %f% 

sMsar Biffatff 


fia^i i^fjS Bt*r Btitci* wm 
Ttcil ^nfiffo, ftci*®: fcnapttB 
Evolution ifaiq BCICT^ *TFEB ^fiTCB 

ntc*i i apiifia^c*, cTti* ftf-ii 

c*rlitc=r, Tturi fiffo * *Ti *htc*.— 
«r*» it fire 5 ! i*, 4T mc*« i*. Ttw* 
ifocB I fia^l $ F* 11 ^Ttl FI. 
9$^Cl i?fiW 1"1C#$ BtFI 1CF» ifitftfT 
1J1F1 «4*<, fifil fit IJtltl** ( <41T* 

fi*^C1$ IFF—Ft FI B* * 1*1 fal, 
411 11 BlFtCT CWflCBft *<fa 

I fll^l fTBCl 1C&, TtFtF 

c«wti frwi fr —ct 

fill hwtflT « THflT 1T1 
fl<* TflCB I fll^l "tTffa 
qs»W F^ltCF BtT^WF FBltF 

I 


Ttlf# (Lamarck—1774-1829 
i°. b:) *& irs« cntiTBi Tfirarfiw i 
uq| i$ w=r 9^1 fiwllf Bfliarlc^) 

«T5tF « FtSl flWI’FFtCB BtCIt^l 

BH TC11 I W 7 ^tFtCFF *1M *rfl 
11CT Wf9« «TC1T «TTtF IBlftH 
Btri^ri F^FtcB i ’T'WW-'^tifiwt^n 
fw tc<i, Tf® «tht» <?fi- 

T11 ( FtFI Iffi C5tC1 CW11 Its 11, CT41lt3r 

ii3 y* ) Ttc*i « cicn <Tifii^ia 
TC*1 m^tT FtllCTCF *lftT8 F^ltCF I «lfa- 
F«ltT 13CT ^$3fflT « ?KflT 
nm CTtl fBJ 115 1t^ I fTB *tff«l 

4 tt^mFi fafa «ihtt utT® fm* m 
«tt^F ^«rf?T FiB-sfB c«ra apifiTH il apl- 
fn^i w TfaatCFi i TTfa 

«ftf<Ttca «Htfn«F^tCF. «IC1T Bf^TtlFpll 
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$taa -*Mtca *ntf« * tai fie® fia®ta 

flattf, «lf®1%C*a WfWtfaa wi 
®t*tcaa «af*n wfoa *rffi fifrwtti i 
a1f*Ktf F*i$ca®: at^c-ttfa® wtea < 5 *i « 
wfow ffifii 2 so fata at^ne^l *(<fw 
aplacaf *ft« a r ffiai 'fftk fa, ca aft*:** 
JJJlif «?1^«?5trv5 a^ft® f|lft* m)$VZ*\ 
«re ®: a* c^FtfB awci i atscaa ff w*r 

f^itcw, ca a«* ^ftala faajt® F«®ra- 
fafarna ataii wt«r ^*t^tc»ra Faaa flai 
I if tlatt* i natf-fa^tat 

ca^foa ata f fie®a, nawia «if®f5 ®?tcaa 
ato ^tfti f|c® f’jtfc Facf*r-^cfl=r i atl- 
c<c»l* t*1®a cfe&tcac'S Wft*—fiafi JItacaa 
fw a«a awn V. ®fa «fF®i5 

«toaa 4fie fftm «tfifaf* c=itftf ca\*ta 
afa f ai fa I ®lf®!5 >sp|a fafsa, «teaa| 
wa® a •r«t=r a^afa faita sphaw i 
*r«caita atsa ffr *caa a*c-(ca as fata, 
aaa Faca fa fa faatro ftaa i at*ca*| 
wtfl wte*; wa «?|caa ^ ^ atscaa 
ataa V cntatft f F«at« w | i Wf 
a^t^c® cffi,«r faafaffacaa a^ataff 

«Wt*tf (Dr. Lightfoot) fifft* 

«W, I'tfa 4004 $*[*ttaf 23ci at®a« 
afta =ra^tf aw f faatc*a i wt«r 
calft caea^afcai amtara ca? a<*tt® 
ata ai i 

*ia® aftcaa ^ w{Batar wP® w *?la- 
fitl a<$ata fi»i I ®fatl asa'ifia'Sca 
awi fcawtFaa «tfi»®fata—vafaa^ca faff* 
fa afMtf ffiatc* i «rtl w ®f; 

®tfta| fe«'af®, ft«i«fftca fa*i, faata ai 
ca^fac-ra fit® wt*F«, ffi «tt*matf 
’iwteal sfaitcn ®tfta cl* war- 


fa cftft*. ^1 faa<6eaa &capi ® £aF®f 
3*ij Fa, ftata c Santa Ifl *ftatr* *1 
aw «M sftafasstata wtcst&atf finaYf® 
flate* i 

£a®>tfaf fctfta afraaOtStea wtfl « 
^Ka a^at 4 ) ^Fac^ atcaa atl I <a|ff 
ca^ afa ^rtcats^ta F^fa fa ai i 

faaw ^a^ifff ?HFaf Fff wl afa 
Faaa a^tcat^ai ftaa I Ffi wt^wii- 
4faf cfta Fral ffiaa ai, ^aa« atfa i 
“atca'l ^faW a^^ a f«aa* I 

wtaai Faa^a «iacar fFaitfis ca, 
caa s f tea «rtfifa^ wF®a*f wtfa^"v5 
fa i fff cal ftart caa « ftacf fa^j, 
Faa«a aFaatl atFiai ale 5 ® fa I wtvfti 
a^ca ^acaFaf a^ata, ^a ataa fta« 
caaef fa®j flftfl ffiatl f^eta wta« 
* finite* i «^ata ^fcaa ^Ffa few'catfa- 
a<ca Fa-sa ^FaatFfcaa—aaff* wa<» 

wfffCta wa*! flc^s l fta^ far, 

^"Sfc-fa w ^ata wac 5 ® faala 

fa i ntftfj atKfaf « fawtaft^ atSt'a 
atcaaaeaa, fteaa wfijf wtm ad, F#f 
efta* a^sta «f? ft»i ata’t acf, ftwi 
^sfat -iff F®fa atcaa ai •, ^f«i ^Fta 
atwa ataa caa wtaai flata ai ffi— 
oq| $tfta wf®a® i 

ca-i « ft»i a^atea hwtfif aac»i 
<iia^ fif®a cac-f fKfiflrri aicfjftwt- 
sata fiaaV^s I ff ff*rw wtaai atw 
fifta flatF*, wiw to awI a? farsa 
ac«r wfatcaa fifa^? a*^i ^1 ff 
ai «ftifta watf ®e^a «rw i^f fi r 
lft« wtf 4ss ftawiti fl ffiatc* i 

f> f fff ^ftfl fiW, 
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Wfa « ftwfsf [ 251 if, 5® H1J1 


i ifna itR<lf3 ^raa 
C^tltf, $f7$a C1$ C7fa HtCll®at$ 

icaa ai$ i <i?can# ipafaa^ca 
tata f$atff, <a$ faaifna laa®) cafaa 
Htwtwi $t?ta *(3C7 at$ i 

ataa sa ®$c® «rf®ataa irf if caff 1 
«*can, <4$circi$ 7tcia nata acai$ wi 
*4$ 171 itcitsai i^F® *n f$atn i 

*f^"w C7ta up& iRm i*tca <4$ fti- 
.ajfifa, <4$ orf-aa-af7« afaj—$f1 «rtV 
i ffi <®$ i% *t*t* ai <4$ i%* 
771 fi, <4$ Ran fawtaf ataa i 

Hfta« itai icai «raW<fi <5 ^ 
4$afw lafata <4aa if® ifafati’a® fa 
it$ I ^ai f fat 1 ® 1 ® larfa, atgffi ®tfi 
i®i an i faffo a'fistca ia®> a^a^tf 
naci$ ifci i iw ifat# f®:a 
^tft af$ i <4$ tfna &®na ww wta- 
Rwfra itc*7 ifcaa smtfr itatfawfa 
«faf«N5 f$atm—Genetics I *ff® itacifca 
®*ta (Gene) ifn I asfftai 151, 
fai HU fafi® f$c® ifn ; gftcaa 
atltafa7 i*f1®*t <47t7$ m I < 4 $ ih$ 
faasa f$^® feuica ncif7a i <4aa'G 
*®7fiST iw iffic® ifca, ifi « cacia 
cita« iftiffc ia®t< f$ai iti 
atc^j cai nftra faatfa afcfai ifea 
Ha* ar*, fa® ^ci ife <47$ ai <47t 
iic® iRf$ itn, ita fig$ at$i 
ciaa ®ta®acf S'stsm an f$atcf 
“tf£i7tf< wn«jia fa®tai aafiar'i ife 
< 47 $ <4a< ife aT®t® faita cifai 
®?$ at$ i 

c?i « 7ti nn at® if a Ht^i nfaa^a 
&®tfa7icia anj «rti ufc ifa® f$t®n i 


cal «ac«f Space <iffH ai aatfta I 
Hfiti lei j aiffjan^ ^iPa-atfi a*- 
fasan ^a^tcaa «r? uaffi caai atfi 
fig Htc^ i7i$ «ffitci ai caci i «rt$a- 
*frf$caa ^itffta^ ikif^nfata cal « 
itciafsasra ^iftcs f Grants ifaatcf i 
fsfa acia, cal « 7ti isa ac^i la's 
ara^i a$:a cai-7ti atca Time and 
Space an -. «tf 5 17 Space-Time §5C*9$ 
«ftClf77 (Relative) 4?P«a I 111 cadfl$ 
< 47 lS Dimension ai affin arm faaifs 
ciitf«faaira) <4f®;$caa atai fii- 

gif'Q a^^rfaftica® cifa a?^ca aanfscs 
■fifitl ifac^c^i Space ai cal, 7ti ai 
Time &®J$ 1*Btc« iff 11 «rfcf I <4 5tat. 
ca i7i alaai cirfa® a$®, iia caai 
ar$c®n, ^t 7 fa fecaa'' ifatai f&ifafti 
«rf®*a 7faai $fU if®:® faim^. ataata 
7$C®ni C7fira, fi $cafC5, fV ®f 7 ta 
nfaif®, atJfcaa aa ®t7t ataai iRc® H7a i 
«rtaa1 fia^a « ian ^fcifpai 
®rin «ica7 faacia ^aitaai 

7fae® atar 7 $®tf$ I 
^sfasatf nf® «fffta 
fi, ®tai i$ai 'fift Htcifsai a$atf$i i 
[at^caa 7$ C7ta faa$ ®a at$, at^a 
fsafaa$ ^tef I <^7 aKfa® fiattlWi, 
cicSi, «rtfai®i $?1 aca 7fac«a i tt^tca? 

fll 7$C® W. ®t7l 7$l* 7?f77 
<aa^ *w* 7ia:ar laata a^af Ttai 
faff® i <4$ ^tn’ it®? «rf« 

wf it®i it® i ] 

cl®tcl®a tifaa^ fn ita ?ti $ia 
«cat-fa ai «r?r® atfaai i$?tna i 

ri$ tlfaana c«tc7 ^ fa—T t^ 7tan 
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** fn: •* wN c^=r 5 »refefti / «|fi$ 9 f. 
cfsr aftfir?i 

¥t»i: ^ftfcal <|$Tfi catfi :— 

W ft™ i n^iTfn **t< s? $ W f Y . 
*Wtrfk ii 

^t?«l fir am f C¥tt1 ¥U ? 

"rt™ f *™* &** fi^a ¥fiw afift® 
^ItfV I 

^1 f¥ ? ¥t*l*t? (Temporalism) T©ftat¥ 
(Naturalism), fiafis^ft (Necessity), ^¥1 
(Chance) ? ajaftg* ft ^ * f ft 
(Primordial nature) ? «fft ft 
ww fir** **fari ^ ? ftft 3 

witw ^tzw, c* r®f*i? fi^-® *tr»it5sit« 
fif^s i vfay ftstn iKftj 
frwtfi*, *Mfic*W fiftlfc C>lt»f*l fc*fttl 

^ w, r>r *rtr>it5*i artnrt 

**fta srr? i 

^fi*l w*ci *r**fB rotori fraai 
fi*t* ab l *ft* i 

’Rfig T«ftaC1 *ici>, *9 C¥ft ¥t**| 
*f”t* sitl I friisft 

^ 4* &91* 'ftttfl *,g 

C¥t5r ^fanf’ft *^fara ^toitrot 
^'w* *rcrw «¥*r*jr*¥t* «ift i 
**** Wtrrr* C*fl!W| fai fi«ft- 
i Tsmft *tfi*i mi 
’ftfir*! bwtfi* flcwtttnni ft* c*ft 
,? n nizn i ^t*t« o?¥ c«i%* ^t^fi 

fir*i^, <t*tn f*** *tfiro* 

^ 1 **tw ffir^sr— ^ ^ «rw <*,< 

^ Cl* I "gfrftft C¥f 5Tf§ <w 
¥t*T« =rt^ i n* f*| *®ft*n 
5 


** i «trw* mafg cut* *tcw—*: *fc- 
¥tTt^ «f¥c*tft in 

*ff%PTt*r i tc*Tt:*£sf< 5 fin— 

i 

^ ftai frsai ilai *T9 s(tfir , ® 5 T I 
*w*f ^ fi§ «rtcf, ^wr sm* *fc9- 
fturt^ 4*Jitai l *i 

m i , «rl'*ri *i *fiw 
^ i ^tc*r* %:i c«ifttaf%* **i 
?^ i ®, *ica 5t^t¥ *fc* ^Itftai 

i 'STfat^ ^cwtaa <ttgl- 
c?a fifsi m *1 >i«|irti fi*i iftnt.fi 
f^T « fins^nir* 'Sfttr?* ^ «fir^® 
firaa ^fantcf^ i ^*JrtFftl*f« ^fftrri 
, *a®i ^’fa'^’S’cai fiaai 

*tft i »w ?fiata fiaa, wft 
'tfa §*fc?ci «if^i at ^f* *tc^sr ai srf^, 
^tfta <!>c8T«f ¥caa =rt^ / ^*si5ic^ ^¥^1 
*)?® sn ^^ri« «rft *^ca 
*tin fiat**rta, fi*^a * 1^1 c*a^t ftn 
^19 ct n^afi® ! <B*ts fiwft 
firatat Fftf^nic* ^ta®ar^ c*ft 
®f¥ta cFtci cafir®^ =n 1 

¥ftRt¥ ^1 Temporalism 
*fiaft «rf®is ¥fiatft—aafirga y«i 
*tcg ¥f«l *1 Time I »?!&¥^r* ¥f»| *1 
W 1 ’taa^ jcn *ft *1 ’TTsrt¥t?t 
afiai ifro ^?atc¥ 1 %sti ?ia ^rartc* 
‘ftti: ¥ia®ft^’* 1 m «rtf ^11 

c*irf«f<TJra ari^—aftfft appri 
▼ra? >«a^ *ta®ac^a i 

Chance 

a®>aftc¥ft ni\i *tc*rpata fi^i 
n9 ^fs¥1 fi, ^ar ¥W *11 
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nfc *i. njn c«ntn i 

it ¥* ifoastftl, minrln-nffafl, 
¥t*<»nitf nr* i 

¥tn m ititi *wm itfa’&tlrna 
ifeni i nifa** n*tr;i| **fc¥* *t $ttB 
ittnfr** *zi i *\W1 f*St* 
cnn ¥tn fair* ni w i farai 

THfni nfatw: “It is 

the observer’s body that we want and 
not his mind. Even the body is 
useful as an example of a familiar 
form of apparatus”—n*\at *t*I itltl 
ffatTOI ^| ntnfn* *rfl- 

cnt&nt* initn it *tiB f**r* ffa<* i 

ftfcv w&tfi 

fas nffa^n fa«j$ nfai i 

nfan^&n* nMfa* itrntsnt* isrtnfa* 
nr* i nfa* mz*s <im itnfa* n*n 
mrna nrw nfaa^n n*?tt ^tcnis* &i\ 
nMai tfntrna «imi atm =ri, 

nt* ’jfnfl* f^f^si nMfnr** nmj nfaa'fa 
nni¥ nsr<a*r itc*—fat* <4* a*? i iffa 
men* ^fatfl* vKfn* csrcfcl nfaasfa ffatat 
lean ni i fafa nfa*tr*n, n*n i*{B 
n*n¥t*,¥*t&^t*t* nfaa^n ** m 1 *t nan 
¥t*t* $t*t* nf*¥t*t* Idea nil *fatr* I 
*t*1 *n, C* 1**t* *ffs*f'5 *n, 
foft *1*1 *faft*n 1<fa *$¥* ( f *t$ 
V «P®J* )—’Stmt'S faft I 

it fair* *t*«*e1 %«t* «£** i] <4*^ 
¥*m (By mutation) *fatr*n I “¥*: 

1*tfn <f$tfn’‘ I n*nt«fa: ^ <n*fBt ; 

$t*t*t $tlB fast* (Aspect)— 4*}B i¥* 
m*fB ¥*1% i cacti fas *an *1 


[ 251 it, 5* 1WI 

*WltC¥ *t*t*fa *t*t*fa ’ 11=11 *fa*t<*n 
(Realm of Shadows) I 

IfatsfaKw nf**<fa%t «MW lf*¥J 
*1 fnnn *ni *t*tc* i fnnn itf 
lfa*f**fa *1 iffa nr* ; *i*i in *1 
*«> nffai «rlfa **i c*tn« ntacnnft 
1*fa *fanfB*f| lf»I (nt*t* ) «l¥t zi I 
*tst* §ZW C¥t* *tl, C¥T* ¥«1 

*1 *J* 4 *$ ^, *t*ta *lf?(*^=T. 

¥ai m w in* *t*i 

fff,¥t*l ItWl *t*t-tfv* «f 3 tt* c*rn 
*1 1*B* ¥f% I 

srtff* ?t 4 f*¥ c*cnn Tift* « 

^<*i *f**ttw i 

itcn* infac** n% f*®jn*t^=i 
n**sf cnHcn nf*^ « 15^3 **, f*% 
f%f% CTl¥t»i « nfa*^i** fBai* 
1 

«tt?N ntfn ntr*r«i* ^faaatn—c*>«*c^ 

n* f*% f^^sj ^ift fagl *t* 1 

n«rt* infii fw nf«*i 
*t*i. it*i «f*t* ntai f*i fin ■sfewci 
f*wc¥ iftsj *i\ 

^cntnf=i*n ifo «lt^n fenfin<«—inc^® 
n* f*g^ nfo*n * f*i 
(^n^jt* in«v) ^n* f«f* 

() 1 f®f* n* fa?$ 

cil nttsr itn—i<n n^- 
1 

¥atn^ *KPi¥ *t^fn*a *c^, n* f*& «iff- 
nf«* 5 n* s li*i ^ 5 *¥, n^«rt^ nfan^t** 
nifljc* i*t*a fiz* sNtt* I ^t*t* ^ 
c* ilw «t*t« «wn unfa *1, vfci 
«rm{¥*i fjfn 1^11 *fn*tc* 5 ’’ 
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“«rfocas «r<t nffl^^sr; nfta'&at as 

fa5 at*t¥ Sa (To change is to mature) I 
"?fc fasst nfaatfcas asj ftstt «i*wnr 
*frt afttses t <st nfas'fcaa astsjsi 
wttfaf ssfascaa a«r®cat sates i 

C«t?*t1 

fa’facaa c«ta*n cstai ste® «itfaa— 
£s»fftc*Sl ®t*l atsi «TfCat5*1 SeSS Stt I 
$fatat ^ atcna nfas^s *a<, ststi sfa 
seta tfas^eas ®aj 45f« *faatt at® 
^StCS* I <*t fas^l (ffafagst^S fastCS 
stastesr ^ttcsat fas fas sin tfairs i 
ttl <$acs C*N1 stc® «ltfta—®ttta 
'Safi? §®a C*f«Sl *tstCS I «rt^fastfasr 
cats 'Of *fCf (Cambrean Epoch) sat 
S?aj'®SS *tt® ^CS afaat Ctt, ®SS 

ca fcutasa wv*tat< tfaai sfaa, ®t?tc®t 
^ftcffl a*ta statfas i sPN-fswMft tfafae® 
tts sjfaa si silta ®rt*i scs* aafcs -tta 
(Cosmic life) l atftff ^fa'afa sttseat 

•fasata abates i atscss §tes afa 
fa| ate*, fawtt’t ®tstc* tatts sesj 
'StflW 11 i 

faf sjfart® $t«r« wastes ^tcafMts 
sfa^fa sfsea sea =n i *istw «ifas 
fN®es vi stcs, «•! fan s:ssl fat 


sfaa ®tstt “tfs «ctfs fafta *sa tfssta, 
fata aft® m a^att" i 
estates® wtra *stes—^ts sfac®ess. 
artf « i4j *ftfa sfaatfs, fa® ^H®f 
sts fenstcas ww $ fa sfsatfa’? 
srfat® fss^s t®a fast, ®tste® «rfal3 
aftesa ws$/s starts tfat ffata sfae® 
as w cat act ifarc® as, starts a®ttf® 
*rtcs | si ctat®ess wteat as 
fa| ^sttsi ats si i ®fam fait «isi®sai- 
<at sal stfasi ate® ttfs ti i 
^«at*N m aptct, caa*ftc®a *tta 
aata c?fa« tfaan «rtcac i ca t**t a<l« 
Ha t f}*ta ^ca ai, ®tatat« ac«j, 
a^ja tea «iiafta afa ?a *wa t’ffiatt®, 
n aa faata ^ar^ ^c^rn i ^tart 
^a ^:a cafa ^ta faai; ^at^fa® s:afi 
aj^wesa^, «itan «taa,^«fa, ^a-^:at®\®— 
«irtatBat« ^aasiat ^ai l 
<n^ 4?tcT at^caa ®rta afa® ®fata ®faaf«, 
mm ai a^atcaa «w fafa?®tca affa® i 
a^ca «fa«r «r®ita»f 

?a i *$ fasta «Jtwtsai fa^f® states i 
^taai *m sata faa^aata ® faata^a 
5 ®c® ’sfSase^a aafas. «rteatsai sfaata I 

[ 8t oififa ’72 as*la faata afaaa 
«!tcatfa® a®ta starts atsM 3 



ffr 

3t3C¥r*3 i* 3t3C¥W3 c^t^^te C3 
4¥$ 3*ij3t3 3v-4¥<ii wnl siwi 
*13^33 «tf«lt3t3 ¥ft* *t$t« fat* 3f5C¥*- 
ClUgfa 3$»l 3J3*t3 *W¥ W«l| «nffj5 
v\iv< i 4| c\U& cm ?f$, ¥tc«f% 
ntcnti Ivjtft 3t3i 3¥3 faffa Ufi *? 1 
vt$t?i &tc33 ¥tw« c34l cit^ 3r3$t3 
*«i c3cv ntw, 4¥*i cm* mt¥ wvi 
43 TO3*t3 *zw =n 1 

4* mtafc 3t3C¥H rtCf St* 82 c*fa 
c*t3 s ^i *rt«mfti «far» c*t& fcvitfto 
3facft43 nfa^t*t st* 5,450 «i* 4« ular 
1.200 *w 3t3c*t*3 cmjpi f*tcs 3I335V 
*31 C¥f3^i S*t3$: stat3} f<*itE3 

3j3*t3 n 1 «rt*t* fica c^K’yt* *mu 

C3^la Vft C¥3t¥l 3tc«nl *C3 3fC¥, ¥ts*i 

«m® »itow ^ nft«Jt«i 3t3C¥»i *3tc3l 

¥St3 I 3tVll cm ftffl 43 3J3StC33 nfwtt 
V ^ 513 I 

3t3t¥*l C*t3J?t3 3C3J l 1'5¥3l 15 Vfo 
•flfa ntwi ¥t», 3t3C¥»i stew vc? 

4¥fi> *fk SC3t0F3*|3 3f3 I C*t3$1 C*Tt^tC=Tl 
¥tlc33 *lfim 20 cm 25 I'JMI 
«tmfc C331 3tC*S, 4¥ W 3t3C¥*1 

cm «rti l to nfiffti niJtT ntvn c*c® 

ntC3 43<* 4$ f^cnc¥ 4,250 «W C*t3J?1 31 
faftC3 «f3f3V: 3T3$® *3, VtCW 

«rtl 4,250 *|* to *|&H 3& *3 I 3t3C¥4 
C*f3$tfl 4$ *tfctt 4Tt«t3 3f3%3 «T3¥t3 
¥fC¥, 31 iff* W ¥SCV *ftC3 I 

C3«r! cm 2 m fafvci itm cfN?t* 50 


*Mt? 

tvtvr *ifct*r m c3f3ci 3tPii ¥tc*.l 
4| cst3?i vrtoEv ^terntrn *tfew 
#3 VW fe*3t3 *13 5t*n flW W1 

C¥t30?1-cnt?tC3l *t| ’1tl¥3 Cfltvtl fiCT V 
Wt«! »ltC33 ¥t«F ¥3C3 I 3f3t¥W3 Ffttl 
S3t3V: 4| , Tt3 3J33t3 ¥31 C¥W *ftC3 I 
3t3C¥C»!3 C^t3 v ^1 C*lt?t3t3 5fC9 3tfcW 
4fl5 3^ l|^ ¥3C^5 m 1 *1^3 C3C«f 43^ 
C?3t*1 IV 3«31 ¥3¥t3 } C¥3 31 C¥t3^1‘ 

cnt^tc^i ^t^c33 ^cw utlS ften cnc«i ewi 

*ttf¥m 3t3 I ^SfC3l CVt3^51 «ro 
^tcv «itcv cnt'gtc® ?3, <(3 c«t\ «rt«:3 
cnbtc’i fag nf33t3 tfetn ^c? C3C® ntw i 

4^ 333« ¥t»l C®¥1 ¥t¥C3 3l, ^t33 

Vim 43 ^3% '*|fet»T C3f3C3 3tC3 I ^3 
C^t3 ¥t«3t3 W« 4¥t¥ ¥31 fef33, 
¥f3*i «rc3¥ nf33t*i ¥t^ 3t«3t3 m ^ 
C¥C® *ftC3l C¥t3^1-C*ft^tC3l 111 C¥t3 
3t|:§fT8f33f5v 5Tft33 J|t¥ 3J3*t3 ¥31 5*1t3 
31, ¥t3l 4C‘4 3t3t3f3¥ f^3t3 ¥C«l >|tt33 
3tldjtW3 «HU3ff33l ^t¥tC3 C3C® 
ntr® i 4?s*r nftfiitvr® nt3 
«rvv: 15 f^3 vrtc*r *fC3 citwjt* 
mt’t¥3:v mi 

3Tt3 Itlptv 3tt3C¥4-C¥t3^t3 4¥f5f3^ 

vt wrtcr* if»i 4¥l5 «k?i 

Vtfl ¥¥C33 13VT v«l 3C3 3t3CV *TtC31 

.ftwl C3 »i3 «rt3nt3 cm3 m mw 

C3f, C»ll »13 3t3C¥«1‘3t»ttC3 3tf5® 3^I& 
C|t3J9l >ltfi >1tf* ¥C3 3f3H 3^t3 ?HC® 
C«4t3 *13 3tl5 5tm f*rCI f^C*l 3t«*3- 

3tntc3i vw3 5tf¥«n 3»c3¥ nfwtci 



<*, 1972 ] 

ntcn ¥tite?i cici itacieni 5t*r nt«fi- 
nw fan crofc ¥11 i ai to> can cne* 
ci, fcifv cm «tcatcn «rfa ntcs uca 
tok 20{B c?Sj| itae*n •ft'eil cnc^> «ftn I 
lMtt?CHl l$t¥t*1 ¥fa HW 2-3 

itn i «rta n*ns aia$ ¥fa jfrft 


293 

TOtl ltd I <<¥1 iflfafae* itltm- 
C¥tl„¥l itfa* T[C¥ ¥¥¥S fag *tflltC«l 
*e*ii toi fa id ntei to nifac* 
itl relic’ll *t*¥ VM ltd I 

[ 'stadia *fi ¥$n*ti nfai?, (‘ffasu’ 
m faaft) *f* «r¥tPr¥ ] 


¥tttt¥tft It 


acatitfa ?.tatf?n-> 2 rfacata 

«CTBRtn qptmnm* 


¥Cltltfa IJltftl (Coronary Throm¬ 
bosis) lfl|3a 1C1 ¥t¥ftl wik nflf6¥ I 
¥© ^atCatlT ltlt¥¥ Ijfa^fal ¥¥11 
TOl I <l*f?C¥ dll itll ltlt¥¥ IJtfil 
flfafe TO fadl? *f_l ¥tfafS ?C¥, 

Cllfa ¥®f?C¥ *eai!5 glftltm IJtfia 
«ic¥tn cie^t icnegi itn wm nfa- 
IWJt? C1C¥ 1¥J ¥«1 ltC*¥ Cl, ICltltfa 
iCltfil TO ¥tl ¥t#!C1 fj&Tl Ita 

belt's? ifa nte<¥ I ¥ta* nc*ja fan, 
mfona *tt"5t¥j cinl icatitfa i cat facia 
®ffa*ta ¥Cl¥fa¥ ¥fl¥ I ¥1« ¥ta«a1« 
«tfccitfn^tl facia falCl 1C$ ci| I 
<*¥$ «tatc? ¥tcf—’‘fiataa ^rcnn 1 ! 
3falll I'l^’ (Prevention is better 
than cure) I ¥Cltltfa 1 Cltfll eaten* 
fefafe facii'stca «icit¥i i satcatw 
aci 11, Cltlfe ¥*l ¥t¥f¥¥*td «fft"f 
nti to ¥1 wfrn <n*^ sfs torn 

11 Cl, ¥11* ¥11* C¥tl ftffMl «TCltl 

inti tow *11*11 ita ii i 

^ itm fan ci, ¥Htitft icitfa? 
*tt*fa ikii ntfi i fai TOfa cm 


itc¥, ^cnntis writ* ¥t catena 
TOn cic¥ ¥ajfafa nta ii i 

^fcatn-faciawcia it¥, nrtitcfi c?cn 
fan-afai aia an aifacn icatitfa 
icatfai can an i a^aft <«fB ‘aacii’ 
¥^1 ici ¥ca fafai itn i«r® ii l 
11 ¥t«l fcatatfa i citfai eaten ^teti 
uta ^te¥«ffaeata *ai ita fan, 
^51 fell ¥ai ’Sfa^ i ^faarstni wteia 
ititciT ^nfaifa^tea afa ajaii «ni *11 
ata, ^tien ¥tatitfi Heitfan catne¥ iea 
nfaea atn ¥i¥i n i 

«rf¥Ci!¥ aia^t*fa ¥tiata ¥ten fa^tea 
^ catena §«»nfa ia, cnNfa n^tentsn 
¥ai ^eatsrfl, ¥t*cn «tfaeaeia t5nta*fn 
mi cataniT ici i 

if? c¥Ti ¥taci ^fieia c*t? ¥^en 
a»*tati nfa¥ ia, *ticn cattm 
ii i to® "n^ft*i ci, <ni 
ntit¥*i iw« ifa awti ’fli ¥iai 
a* lea ita ¥i¥iti nfaftcn m* 
ici n'seai i fell itinrei ¥*jfi¥ 

alii, ¥tl 1C¥ ¥¥)fl¥ ¥wtcit? TO 
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iTOTOf** ®ifwi, tflw TOi 4TO« 

4$ C9tCTO *C5¥(S fttTO W I 4$ »m- 

cmi toitoto *fw ci^i i 
fa® 45 $-4¥f5 *wi cTOi c'fc^ ^TOto 
§ fTO TOt* cTOi TO51 C9$ i 

9P[TOf 93*99^ 9jt*3 TOt* TO**t 

(l) TO*>f9¥3tt9 999^5 «lt^9»9, 45 VC®1 

wt« to *itqft¥—®tr* 5«ii v *wti«rtoi 

Cl^riMfro (Angina pectoris), (2) wfTOl 
TO*!® CTO 91 «f9*T"f (Lumen) *|#H39 
W! 1*^199^ *TO1—fttfaffi «fa>;"t9 
(Coronary occlusion) I 45 ¥C«1 ^5C3<I 
■KlfillCT* ¥WtTO*t iWtftl 

9C*1 «lf3fa3 TO I TO9*)* *R*M 9®H35 
'TOttl «199*® ¥C3 ntC5 4»tf«(¥ ¥t5l«| I 
¥C9t9tfa iWlPn ®W| «|3T39 «f«ft5 TO*«I I 
wfa CTOtCTO (Arterial wall) C¥i9 
TO^tfa* &4ITOC95 ^ «M «IC*t5F1- 

¥3 ‘S*I TO* (Metabolic disturbances 
in the wall—^arteriosclerosis) 

4* i*9tTO9 43 ^tl TO* C9, 

TO^l* f335 fat* 5«s2f4t^ 5 s ® ¥C5 CTO 

■TMt® TOfWl TOC91 99^9 ^ «Rfl| «IVf 
(Thrombus) 'TOTOr «I9TOl C9C¥ fafro 
TO* 5»$9tCTO TO® ^TO3 ^5C® ^J3* 
C¥tl TO^ 1t£c¥ TO? I Wl CTOtCI 
5*491$ 9® TO* TO* I 4C¥$ ICTOfal 
5*11 ®5 I $TOTOt95 nf55^®ffiJ3 999)5 
4$ ^TOTO* 4*t9 *t**f TO11, 9951* 

CTOtW5 *MfatTOTO *$13 ^TOTOtl* 
^9991 « 5¥TOS TO^ff*® fcntTOtl* ®"*(< 
*TO®9 « ftf fo I 4^ faffai* ¥t*9 
TO»I1 9CW C¥tITOh*l (Cholesterol) TO^l* 
C®$-nTOt«5 ®ltft¥J 1 4$ C*tCTO&54 ^Utl- 
*tf*9l Wtfl 999*^3 TO* 51 


* fawf* [ 251 5*, 5* TOTO1 

53 TO* TOC® I $<t<RTO 999^t3 

lTO3tfa®®tC9 C®tCTO&9l»19 Wftl* *?fafafc 
C$$ (Etiology) ®!t«f ®wf* fl*if*r3 TO fa 1 
fa® 999fa ^5¥*1I5|83 *ffa- 

iWtWI 9t9J£9 ¥C5®fl> f5t-T5 TOCTO *t*- 
¥t55 45^ *jf5C5-f TO. C5«f^C¥ 

4^ C5ft^5 '■ifafs'g' (Factors) 

5«11 C5C3 1fC5 I f®W ^1t?¥“ 

¥t55 f5^3 ¥WI I 

3:1 ^5*C55tl 4^ C5tCl C5^1 

«ltiSt® TO I 55T^W31 45^ 55159^ 1?P5C^5 
5C5I^ 45 «T55«1 C5^ 5fl TOl 9t5 I 

mf*f« 49531 C*fa C¥t5 CWTOl 

5tC¥ I 

(1) »(CtC5 C555t?»lJ—^5¥t5 5jf3*C59 
TOift ^5¥C1I5 5®t55l C5^11 "t5 i tC55 

C3t45f5»ltC59 W 5tC¥ 45*v 

1C«T 95 i ?t'^4¥C , \I5 f5¥1> 

TOf I 

(2) ¥tf?¥ 5f94C55 WU—' 

¥tfi* lf545 ¥5C3 TO 11 45^ 5C5 5C5^ 

¥913 ^5, 3tC55 9551C3 ^$53 

^5¥»1J 5tl> I «l¥5t«llt9 , 4'»tC5 "t?lC95 
CTO sfTO* 5«tTO1 ^f5¥ 1 

(3) ^6«t«ftl3 ^C5l—C5 1¥1 
Clt¥l5F 3p5t53 ^{^5®! « ^C5C55 1WJ f?1 
¥t^tC3 TO. ^tC55 5C9J 4^ C5tCTO ^tf5¥J 
C551 5t9 I 

(4) ^55t5—9*ttl «F5lfa* ^*ftl ¥C91, 
^tC95 TO9I 4$ C9tCTO 4t^«t5 45^ ^19 

TO* I H9*ttW5 ¥C1 3TO^* TOll* 
^55 «f3faF9t9¥S 4C5—TO* ¥W 
^5¥17 I 4| 41C® «lt* 4®{5 ¥51 
5C1 9t51 «t*ll ®1-ntW'« ^OWTO^I 

fcn* 4f3f^5t9 to 1 si-nti ® ^nti59 
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srfcfaRri fatafaasl' i aMts ® ^att® 
xfw ®cs ®t", fs® dfti sttrsa *i®Jtt 
SI I 

sstlt^l SCisfS facta win catt 
tatca 5J^*it=r atses asa\a £asm a^ta 

TOtRI «tat ttCS ; Ct«R—'ajsfstfas 
a®a5tt (High blood-pressure), t^atfasr- 
3t®: as^S (Diabetes Mellitus), ac^^fas 
STJtftC®! (Uric acid) «ltftsj 
(Uricoemia) I 

4lta ^tC« Hat fclS«IT SfecatCta 
fall «ltCttRl SSI StS I CSCS$ 

<«$ csft tfscats sal ats ai, CWJ 
fcattss statsfa sattss s$n sac® ttact 
tafts st ttc®s srtti atcs i 4$ stacs 
^sfc sai fccsa sai «rntws! «rtrt$ 
stl to scstatfs nntftt csfts <i 
S®C?a catt *C* 1 « ®SCast® falttS 5?1 I 
®tSt?l CS tst stsa <a| cstt sfctc® ttsfat 
sea, ct$ statafa ssfaa ‘ talcs a^ata 
atsct ®cs catena ss i astset 
*$ cstt «rf®csta sac® sen catt srtfa- 
<®tcas as * 1 $ ctes$ ®ts «rf®w+cas ?ri 
sac® sea i ’ssstt ®si ass ctes ««| 
catt «if®csta sac® tesfc s«si 
•rcitwsts i 

«tfrat*r toti 

(l) faifa® sjtata— facts sea atesa 
ctti ai sfateset «i? swats ®*ast»: 
ss, $tcss cstt si csts fentn fag 
aitata sn facta vestas i tstt-wta 

fag^l ttfa StC® SjtllS (Free hand 
exercise), «SS*tCS ttfaci ClWtCStS 
*W«1, cstttss t^P® faafa® sn»Jts sal 


§ft®i aascaa mv «®js srts sfci ctes 
4S fag aar^’siea stfci «t® i 

(2) talcas «*a *ftfa® stai—gV^ss 

c®cs sat « fcwn *nsttc® cs was 
®tfa*l tt«si ala, cs* talcas 

^ss t1fs® atasta *cw c*&i sat ^fl'® i 
fsfffH eafeaa ceea 10 t*t<eta ca^i at^ 
ca«ai fefS-s aa i vufg atesa ataj faaai sai 
fsa i 

(3) tts—’ateaia fastca ^*8 fiffaa ssr 

atae® sea—ate’sa afaat*! « Attain t"tc# 
a^^®t i talca ate^s can ai si, 
ct^e? ateaia tfasfi caa «feitsa*ta sittfaa 
stan stf^ea at ata i tts« 

caw^t^ asta^si sae^® ttra. ctife^ 
«t®, sl5, fsfa, «rff® afesa tfaata 
t^fa® atai steat®a i 

css^t^a atesa faaea ^sj facta 
faeaRta sai «itcsi ^aei aa^te® ca 
cstctc^aq®t^la taK tft t^ata (Deposit) 

a® afs® si. cal5 ae®* sa css- 
gft®1a at® caes i «itaai ?-«tea c^s«ft^ta 
at® atl—aatafa at® fsatca «Jia^ ai«a 
ksfaa aitstarstat fsatca i ina sen ca- 
®f»lC® ®tgeae&5 Sltfs ^Itft® (Saturated 
fatty acid) stfas tftatC 4 ! a^tCS. Ct®ft 

t*tfa® «iaai faeta facta esc® a^^tii 
staa «ifss tfaatea ^tgeae^® sjtfe ^rtfa® 
cnct ae® 1 cstctcfeacta ^tfasi sata tstasi i 
catst c®5st®)i ate® tfa ^tasrtgcaci*® 
Sltls ^Itftc®® ( Poly unsaturated 
fatty acid) tflStt CStt, Ct®^1 at«11 

faatta I faatta si, etcat® 8 

at® cact ac®* cstctcheta §«,ntss stn 

etc®® tteai cata ate® ^tgcacfr® sit® 
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[ 25*1 **, 5* 


^ fulfil 


^Ttfn® ^fa®, cn®fa scsi—'5*f, fa, st*s, 
nsK f®ts* $^s, Kf***n nt^, csefe 
«fafa i «wft M* «rt*faf =nr, fas nffa® 
*t*c® wt* i *j®s ^r«r® *i ^st«rfa ®e® 
c*®fn *j**t? ®*i *?, cn®fa* sw fe®*fa* 
▼JtfB WJtfnr®* *t* far* C*«*t SCSI : 


*tp*ttew nfn-ntssifgstfe® 
WTtfe «TTtfn® WTtfe 'BTTtfn® 


, g®— 

642 

X 

nfast* c®n— 

5-5 

18-1 

fan „ — 

1300 

317 

stfaewn „ — 

90‘00 

2*5 

ss-nfa (*tn?i 



af^fa — 

253 

1.9 

stwts c®n— 

19*00 

21-0 

n*tfas c^n— 

10-15 

55-0 


<*®snr$« csgwtst* «tw* fat** 
*res$® ’ntof*® **t* «re*t®s csfe i 
n^fa® nfastes «rg«i **tn ®t*a csts vtfli 
csfe; c*ss—frfs* 4®f5 ®t* fas *t«*i 
ssentfap® s* i ntst* 4 ! fs*s «ts*t*t mm 
<*®ne«r ** nfastci <**< *tta *tc* ®t*t* 
jw «rf« i *ra* ffai sfafa nai nfast* 
®?ii sttsfa i 

(4) ^snts «flpt*t'N—■n®jfa® ^atnts 
nfatfe nfana1 ®w nfastcs ^*tnts ^fan* 
si sen® fescsts* stan *fa w ^rt*!^ 
fevtl **t* n*fa* nSt*S1 Sftftl 'fltSSiC* 
nfast* ®*tfe ^nw 5 ® i 

sprtntesa s® ^snts* Ms ®*tfe fef&® i 
n<*st* nr® «t®ts stMtsi® fante*® 
*t«*i ®fa®a =n sc® ntc* i 

(5) stsfn® fees* ® fe^*&i—stsi 

¥t*ci ®ten sfat** ^ssntns 


«Mtn*t sffBn c«ft® ®iBn®* wi ns*- 
ne® fatn*®te* «rc*t®T i. 
<*®*j®fa c*ts c®ts cn-rt¥ *i stf ft *ft*es 
sftts* fens ®®jfa® stsfn® stn ne^ i 
<S®tt* ®Sft® ns®t**rn ®**t* 

S**S **ft £*®nj S®*t* ntStSJ ft* I <*n* 
ststsfe fe*® <**< arnfan"** cntn <*fe 
eaten* «ttMf* c?*i st* i s®*t< fati* 
ft* assess sts* ®t*ntsi « ntftc** 
srat®t* *®t* *t*sts *t* Mm ncsfc s«*i 
fefs®l ftfaf *if<«rcs* n* csss ftft?¥ 
fsafts *S¥t* s*. c®sfs stsfs¥ nfsarcs* 
n* stsfns fiarts ^c*t«fs i ^fsan stsfn® 
fsartess vfl^fe fentsi ^fs¥ «rt* sfei 
fsji ntsis's i nstc* '*¥fss w 

ssc* ^isstcn* s® i?fe fesc®tn ¥*i fete® i 
ft®* fss n^Ji\8®tc* ^sna fscstss 
¥si feffe® i ns* ntstf*® tsats 
s® sni s* i f*ft c* ¥t«r ¥c*s f®fs enfe 
¥t*F it^i ¥tw *jt?« nt¥cs« stsfn® 
fa arts s* i 

fa®j¥t* ¥tw« Mstfe «a¥®i ncitts* 
®t* <s*^ i!?fassfartc¥ »*¥fei ns*r 'S*^ 
*t^t®tc* csst* csli ¥*i fefa® i n*ns* 
sst^m *i f¥«r®ta «rar* cs«*i 

fefa® s* i ¥fac®cs fag ns* *(*n *1 
fentnst* *»t?s* cs«*i ¥n«f^ «f«Ttn i 

cstfe ¥S1—?5^atcn* ’ntapsi c*t¥ 
'n*it*fa5 cnc® sen n*n nti®tc* ifas- 
stns, stesr stesr it® nfaenen fas stns 
¥*i® scs i <«* new nfafa® ^itst*, faens 
wes, ste®* fa**, ^snts « 

^stnts s^s w *3^* ns* fec*n ® 
feswii c*en ^c* ne* *tsi s*t* 
nst*m 



fa«ft 

«rfa-*ff®tata* **$<Fta ^feaa atai- 
aft* fentata >j«lf« feitfrs *nca? i atltaa, 
wtaatai «f?fw ^fifvt'# caca w 
aaata w 4$ *$IB fata* fcawffiM 
jfMm: canfaata «ft*t atftaa at wfa- 
atata «it«a aca ara, ca«fta $*fa 
> aia *twn at*r*i <*ta fas*! ’tfaatt 
^tcn 1 ® str® a*t«a ara ai1 

1967 ntwa 27m ffcrnai efftfasta 
cvicfwJfc* *nft*rtwi aateHatca *rt«a 
aca ata t w < ®tC'® feta aatvMstal' 
aha, awwtf estate 4a<> flftfl *aft¥ I 
*m fta $ ^firftw? w w 
acfc i <*$ sftata *tcafc *rtwfa*ta art^a 
faata fiwta * aatfW art* cat* 
a*t*H5tatoa* vm *aata fc*fta fcstata 
ast *ai sttaa *ttaaii « csfcta iz*$ 
ctfttai atta «i*f5 a* fcstfa® *J I 1967 
atwa ca attna «rca fat* c^ata attaia 
asaiatft a*t*ti c*tar & a*fB 
Rea •fiWl-Rit’fl *aata afawta *ai 
c^tam *ai *a i 

a*t*tH a^ta faaMU fasten c®<$ 
fetafca fafaa aaata «rat«r ataa ca, 
S~a*taa cjptafa® fata a^lB £®fa *ai 
wrcii c*ta a«a ^tnatati afaa at* 
w <aa 'stneata* *aai cat^ ata i 
^atta <* wta ^ ca^l i <§faaic® sga 
afaatta ^aa *ta *a< ajatfa cat^ cata 
^ *reta «rt«tl care Tfca I a^atta 
6 


a?ata 

afal *Jtc*tafaata a< sta^taa c«Rttaa 
«utata$a ^Jt^s lata fsfaaa cira*Ta 
aTta*faa caHtata *taatata art 
^fafatata* fcntata fofa awe i 4i ata- 
*a*i *ai *t«t* ‘ca*ta£ w 3203 6’ i 
fa: a»mta ^ta« awa ca. 

^wff,¥it»i ^a ?r*i «rcaa a[aa 
aataia *itc«t I ^ 3l i^»i «tcai ^na ^ 
c^fat^c^a «rwn ataw «i ataia 
=n i star^i cat^a ntft ^ farfaalB 

ajaata 5aai cas® nlra i «tat?l aiai 
«fata faata, faatcaa aetaai, aH^ta 
ataatai, c«^fiia5tfa® faatra «iti»a 
aiWata art - !?! %afc ca^l atca i 

caai, c*t^ «rff« atai ^etaftal a«{B 
nteal ata i >aaa fa, 2200 f®flt Ttcaaat^ 
<w ^taat«ihr "f^aai 100 «W 
«jfarc«p ttfwi ca»fat^c®a nWtf ca efta 
a^ca^ ^Ra ^aa cacaf afi f«ai 
atataa®: ^taat^ata atef i®fai 20 
^ifarcaR i ^ ^taat«ati ataa? 800 
Fta$i 850 f®A strl^® 900 f®H »aaa 
f jta^ta 100 f®H a'tcaaat^c^ a< aa I 

af^caa catena finpfai faarncHa wc» 
®t^tcaai «rcaa faa caca^ «aa)M mf® 
«tcata *ia ^tawai «aa ata ^Jt%ai- 
4tfV i fa*ra^®aat a^a cata^a 

afjtcatfB® aaa\® ka^ aca ^foa 
ca^ai ^ai ca^ a^erfB aaata acaj af^ca 
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Wt* 

•K? I *tS Stfa ▼t&tt® *▼- 
afwa «it?fai <s*!5 ■*$ * fan* fsai 
nfeai w aa i 

f?i ^tj%it«rrff *icatn ?ai n*n n$a 
f? 31 I aftSl «l®jfa? fcc<5f3ta eaten 
(▼ten*, #tcas neap ^ntfocatartfa ^ 
▼ftaa i astftsi afJtfacstartft naif® 
^catena an catnta fcna cantata? 
aa i 

V ^ ftws «itcna am na, ftscaa 
nfc? natata 3$a nmfa «rtfa$® 
aw i cntfasfe atfiata ftfa^ni-fawtcna 
asntf* fMrena ca ntai Ifeftaa ncaaii 
m\ wrtw, cn$ ntaam n^ta <aafB a? 
faft 7 ® aw i <®ta ntn «ic?Hli <4 
aesa ntatcar wafocaa nfa <w <®ta 
taa utrf« «r*j* aai ata l asfc 
^ascana 1 *!* "nartna aca naa <®tca 
n%aa ^maWtai <®taacnafwa 
^▼as*r «Nn «rfq5apf»i^ «rft?itc* ntffa fcnea 
"li ara ▼rfr i afwa fa®ca {Bfcata 
▼tea fani, ?^a*i aw f>=n ami 
cat* aan capful ▼fca firci—■al foa enca 
©tstcaai ®i wWnttan i aff ate?, ssca 


fawta [ 25n a*, 5a n<mi 

<®tc?a TOta <Jia<, ^twa n*nc*« 
▼totcaii *W ntcan i 4^ aesa ntatcaj 
catntor* natal *ea cam cncs ca, catn 
%n:n aesa *aai ▼nfan'fa *ta 
oft aesa ajaata af®aa ai canatntaa 
3a i «st as fffccftnfaaiK fa^catntfV- 
ajtn ma< ijatcfrtnFfaJtn caeas ajaar® 
fa i 

*i* aesa at<ratfa$l fawa«i ▼« cam 
cnea ca, *flt as ajaatcaa c^sca ▼wa- 
«ttfa fta® ▼ai ata I at’fc' ▼▼ 
«aa^ «fTi^c^cna cacaf« as ajaata 
aai ata, fas <sta acw stt ‘aaiS ft*l 
aacaa enfna i ncaaai nestis ^ n^ta? 
Jiatat^ ▼tacit I 

4C?i- 12 fa<w enPivat^a c«rTra ^ntat^ 
aja^® fa i »scfl-12 «f?l5 cstf> aacaa 
Pi'aacatni as i ^a ▼wa 10 f?wtmta i 
afcrea catn faasnea ^ as nfta? 
aca i cflJ? catnU? ftant^ten nt itw 
aca—aesa atatcai ^t^fcaai ca n^c* 
fnfts fac« ntacaa i *tifyi 
mvs* ^asta cat^la catn-fa<ca« 
as afta? i 
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w? 
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<5F?gt ^ j <y^?7 7f?yj] 




•nutfjrat* w* Btsfr $*isipi* (*ra ft* c* 

^ttoii, imfafas) sfare m\ i 



trrffi>*rtn 

^5 33ft 3 *^3WI^ 31 C?31 3t« 4^ 3tC?3 'Sftffe* T«t3, 

^i^tarf^t^ ^t3 3f$faf33 ?*i w®! «?3t? *&% ftps 33 i ffnft’tfa 3i 
W\5f 4$ 3*£33* 4? f%f53S 33Ct3 «Tt% I 4^ 4ftto ftftfc cafll^S *3W 
tot^l f*3f33 C*tC3 C3£®W I 

^t 33 l Wtft, <£fT%-^^f C 33 *?$t 'S ^ 33 *?$— 4 $ ^ < 5 ft 3 

<3N VETO I OT?A «rt%3l Stf3t3 'frsfe C«to ( 1 ) 3t9, ( 2 ) ^353, 

(3) 3fto»f, (4) *tt3t 43* (5) 3mt?t t w’tts’t *rfllw3 «M3 
3^1—4!33 C?W ?3<3% C3t3 to 5 I 4W3 *?t$ site?, 3t3 3WC3I 431 

wn fcfe 3f31 wirilt «rr^3i 3t«?i ^C3 43 * *tm *t3 i 3twi 3tc53 

W$T*lt3?C3 *jt 331 ^tft?1 W*#3l 3t3t3*:3tffo «Ttfy ^<t^4C?3 
WE33 frst’t to-dfta ftffofW 33 3j^T5 «lt3 4^ 3ftT I 

ftl flltflNt* a|C33 C3 C*333t4 WffitEW «rttt 

$1 =13, 4F5 *fN\ 43* 3tta3*t^3 <3t%?3 hfrto ^3-C3*!t %3t3 I *3« 
%f3®t^3l 4C? 3Wtft Caflfo TO3E33 I 

Wtfc*!tt33 cSlfr £lC33 $tC&3 TOt 3jtf>l 3£3 4C33 3*35$ 331 33 I 
^1^Rst^3l 4C33 C3 fcfBtft? 3t3 ffWCW, *1 3^1 BlffottfatT (Orni- 
thoryncus)—3t3 <stf 3^1, 3g«r*trft C«tt^ 3tC33 3® fw I 

33 tt?*t * *t 3 tfto < 33^3 ^t 33 tf* 3 l f\li$ < 3 * 333^1 4 $ 
C331 3t3 I I%^5 431 $3 ^ 33 I $tf* tfltftntT «t3 Of? 3$ 
•IT! I 4133 CT3 Ut5 3t3t*?t 3t®3 C# CTt& C3t£3 I 4E3? ffafe *11 « 

sitfoW C®IS? «ttET I f3333t3t «tfllc*f3 3$ MW 33 3tC3^ 3t3tWl 
^tTl 33 ' 8 T|CT I 4^ 3E33 3t3tC^T 431 333^33 3ft3 ^C3 ^5f 

*ttC3 43 *s «mrt^3E3tC3 ^133^3 ^C9l ^t3F3l« T3 VS <ttC3 I tfrt&W 
^13C®I ^333 I 3*r§t3^t&3t3^f33t3 «f V9 4[?3 3t3’33 ^tC33 3C33 3313^1 
|tE33 *ltl33 3$ *lt$*Tl 3t3^1 to C®1®1 I tfft ^ *ttE33 3t3tCTI 
3*t«t3 3 to *ltE3 I 

Vi*tt# «lt^C?3 3^5 4W3 ^5 &% Tt3 33C3 «*t« 3t3®1 

^ p t?1 «f3F tift I 431 J3 31 33*t3 3|C33 T^3t^» dW !^to 
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*ft*t* nafa it* i it® to 4*1 ict c^:»t ^ 11 4w* 

*fat* sj-»itM *l& ifr i itat* «rc® 4$ *fw 4*1 itat* 

ito *tci i 

to 4c?* W5i? a® to*a wi 4% c^r, 4*i ito*t 'e *ttaT* i® to 
nrc^ i to ^ c* *tE5i c*c*ra, ®t*i «rto* vs ate** ** 
cit* <$ ** * $t-tfit!&*tfa afatal®: ^t* cw 41 ifa iti ^ *1 tofc 
ifal to *Ttog I to Cltot* 1C® ft-mtl^nfa to *C1 Cf* I to ^ 
ca *t«r| carats, ®t* c®rc?[ ntn *i cits itci si, csto *® itri i w 4W* 
$t& c# it* s*s «ttci i 4^ ctoa sfatcsj stca* it«al s$a ss an 

afasi fnt**tlc»m tor* $-*tc* ^-stf* c*t& cstfc *rt® atri i atwi a® sn 4$ 

ifts W at* i 

dft-ffrtfcto* =jji* fc’tc* itst* *tricfc* s^ 4ifci afa atci i to can 

cs at®&l carats, ®1 ta «i%*> stci an aft-*trtft*tfa aWri ^ a to <ir* 
*tci i sots =11 atsstaifi w-isf sr* ^sfas 'eal 4 afire Sfci i 4$ 
to sto «rwti% OT 4*1 fsaaftotra cars atri strsa css rtw i 

aft-?ntfi>atci* ^ri ^s *1 ics* dt^i an to$ atri si i 4t?* ^ri c* 
aftft atri, 'st* tor** at^are area«fi gsi-sTf^ atri 1 *W«fa afire 
'laitsitti sstc?* csifc cwtfc i^tat *ft$ to sraa itcs 11 a 5 tan at* 

$* £C* St* I 

icaLtol « fcfastfssl itsl ^R^f* «rt* c*5t^ c*rt*t 4^ tftt^f^c* 5 
ct^i *fa 5ji 1 ^ to «r® c?^ to cw caSftfa to ^11 itatot^c?* 
ivs, 4*nqtaj «i^f»i*t* ^ta5t€?rft 4i?* ^*i*l*c«f* 1 4<|5i 

4 ^ «it^1^* 4 ** c^fat^ 4tf* ito itci f^P n, ci f**J* 

*itm i5>refa stitcii w 1 


ifai 



w* ^ 

CStTOTO TOtTO *TO TO TOl TOtTO %5 iftfl $to 3 * 
*CT—TO TO 49, 9? <4* to flR— JN5t« ^fw« W 

TO51 iJT TOft I «fW5 CfT^-TO CT Cff« *fH* «1 *1 *W 
*to «^fafi *c«i sfl i *t cm ctffa csto* 9tro 93*1 15-c* 13 to 
vi *to tow i 9fwi 9NW«tw m toft, traits to 
Ul99 (M 9S9W I 

15 
13 
45 
15 x 
195 

qft v* t TOtaistM vift w? 4* fcs* ft^TOii 93 TO 
rtltFTl to^to tot *ttw I TO 4W to 9ttf, ntcs to* to* 
wm vtwit TO*i> i to 9*t* ^ce^i ftto! 9*t* C«1 ! 9t* 

to TOs, cfcro*it* 4 ?t?i *fa 91 tor, TOc®r < ®Tfec»r«r *ra 
TO$i *5 tw m* cto c**i$ nt^n ot i 4«w 4*j> ft* to vr«retw w 

TO *t«, to<sfa ft«t« TO TO n\G* I 

C* $fi> TOH C?e?1 TOfw 9<fc 15 « 13, <$ ^ <499 
*c*Jl WfaFW 5 « 31 9t* ?*T9 TOFl $l&* cro& 11 vt *9 c** 

9**t* 9tC*t W « ?*f9 9tC«F WTtMC^ *C9 TO* TO *tto TO1 TO I 
VW 15-4* TO 13-41, frol 13-4* TO 15-4* 499 CTO 9*1 CTO99— 
15 + 3«18 9**1 13 + 5 = 181 4*t* 18-C9 10 fat* VI *TO TO I 4^ 
TOW 9<fa 180-4* TO & 49C9* TO>I (5x3-15) cTO 9*C9$ 
15 * 13-49 TOq 195-4* »WW 9* I 4$ ft*W IS x 19, 10 x 19, 11X18 

aftft* vt 9 *i c** 9*1 *tc* i 4 $ tofctt 9 *t«w to *®ii to i «m 

**FTt* 4^ TOW C9, 4* TO 9t*« to 9tW I 99 ft*C* TOTO *lt<991 

4^ CT, ftw to *TCVI TO 5(11 CTO W1 TO, 45x48=9^5? 
TO to to dft VI 9TO TO9 ^9‘C^WtCTI TOC9 ft TO to 
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^ ? ^1 *1 I «m to to C*99T9tOl 10 * 20-53 3C9T C3 C^Ptq'Q 

tojIc* C3 C*t* *n<M to *1 *31 9t3 I 

<59* 45 'e 48-53 o*to ft'to to *rar to ?3*t3 i 5t tofct? 
=*t*l OT««1 3t* fr?fo to I 5t f*3t33 TO *W f*3CT3 fa^l to 
*ttQ3l 3ti:9 i 59tW ^3 5** TOJ1 39t3ft3 5 « 8 I ?1* TOJ1 4 l 
5«R 45-53 TO 8, tol 48-53 TO 5-53 C9tWl *t«t3 53 (45 + 8=53, 
48+5=53)1 iflt CTflWV *r*f* TOU 4 to ««l *3£9f *s«t*9i i?t$t3 
53X4 = 212 1 lilt 212-C* 10 to 3H *3C9j 39 21201 59 TO $t 
5*£*3 «1*9j 5x8 = 40 cTO *C3 to—2120 + 40 = 2160—45 « 48-53 
^*13^1 C3to 3t3 I 

53t3 5*tl *M far** I 39J Ctff3, C*t3 fa3£9 ^ ? TOfl TOll— 
91X 98 I 5&t« faffo to to *TOt ft* $53 *tt£3 I 

to to3 tot* m *C3 «F9J 5* to* <53 to'tto ^<=t^»T *ft«1 
3tC3 I 53 TO C*f«3l 3t* to*F I 5t ^33 *39t* «|fc*t tot9 

*C3 TO1 W3*t3, C9&1 TOTl ft^t3 TO f^3W3 TOJ »fK*T C*t 39TC9if 

TO | ^3 C*fatl tot* *3:* ^tol ?t9 3C*T ftfif I *f? C?91 

3t3 TOTtt 9-53 9£3 (5«tC* C«RR 91 « 98 ), TOt* ^ft« to* 
to *3^ ^tol I 

59* C*9t 3t^ 100 CTO 91 'Q 98-53 TO *TOt* 9*2 *tt<*T 

*t*t? I 5t 9 TO 2 *3*1 *3£*1 *3°f*9i tftTO 18 I 5$ 18-:* CWVS 91 

TO 98-53 to *T* I 53t3 91 CTO 9 tot*t s»t TO 100 

« 98-53 tot’W 2 tot*t *3£9j ^t®t3—91-2 = 89 l 3^1 98 C3C* 
2-53 3?F1 100 'S 91-53 tot^*9T 9 totM *C3 tot^ 5^3 89 I 5t 
89-53 9IC* 100 trt *3 1 «1*9l ^C9 89x100=8900 1 53 TO ^t^3 
^*1*91 18 C9t*t *3C9f C3 8918 *3, CT&tt 91 « 98-53 tm*®! I 

^t9t3 3f? 3J«I *3 ZV f^l:3 CW C3, ^1^3 3:9T 5^^1 9-53 3C3 
93 93, ^Tf3 ^*l3lt TO1 5-53 3C3 93 53, ^t5£9j Jf to33 

C*to(i>t 9to 5?1 I tost TO* *tTO—:*=T <rto srl r C?9—«f99, 
f3^f3 « ^5 f9C3 C9 *31 TOl» C>T*sfwT3 3^91 «t9t3 hf 3 !^! 

3^*1 5t C9, «rc*J*to ^ ?«f* 3^9Jt3 f39T «Ttf I tffTO 1 - 1 (15 « 13), 
ft^tC3 4—4 (45 'G 48) <3 ^C9 9-9(91 >e 98)1 to 59tr3 93 « 53-C® 
f* ?TO3 to <5|tcf? to ^t:f 9tc*, C9 toI 5*:*3 (3-3) 1 ^tt 
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CTO. *«R to C^, TO <4* **TO «I5J 4* ftTO to I 

<4* TO ?t® to I 

<*& Rto 9-:* 5 to ««i TO cq TO (9x5 = 45). <8tc* 

TOt* 100 to «*l ^TO 4500 I 4TO 9 TO 5 (TO *TO 14 
W CTtWfl 4$ 14-JW TO « CTO «4f* ( uD’HIW 3) to frt 

^*c*r c* wn (14x3=42), ^tc* TOT* 10 to o«i toji 

tftTO 420 l TO «4* 420 TO TO*tt 4500 TO to ffto 4920 i 
m TO 4*1** W*i (3X3 = 9) TO **:®TC*TOJ1 4929 fftTO, 

^ »Tx^fj1 I 

-4^ fto «!<t4 to to 35 ® 75-4* «*HR C** **1 TO I 

<4^1 «rar to to® to i fstoi to ton swi i 4$ 

*tf*to CT&t^ *t5C*, TO?* nfe 4?*5$ 5 I 4$ TOlt ^<t«, 5 to 

«r» to toji 4t to <rto 5Ti i Toot to to **\ to* i 

4*H *[*«r toq «TTO TO C?«tl TO I 

4vs «to ?to vft* (4*tw 3^7=21) c** to ®ft* 
TOt* 100 to m«l *izv TO l TO$ iTO*! ^t* 2100 I 4*t* ?*r*> 
%$c* (3«7) TO TO, TO?* TOsfto (3 + 7=10) 2 to TOt **— 
10 + 2 = 5 i 4$ 5 •:* 100 to *3? *V& VtW iftTOf 100x5 = 500 1 
4<R 0Q^ 500 <sit* TO*t<* 2100 TO TO (2100 + 500 = 2600) TO W 
$ 4**t<P* MW 5x5 = 25 (TO TO tor TOTtfc tffTO 26251 4^ 
OT1 35 ® 75-4* i 

4% to*T* TO 4*^1 fe?t5*? C3®*1 TO I **, C?®*1 *OTt 35-c* 
65 to sw **re i «ww ?*rc** 3 to 6 wi to 

100 to «*l TO*I mlw *ft5|5 1800 I ?«f^ CTt*t 

TO 2 to «H *W9[ ^5—3 + 6=9, 9 + 2=411 41® to <K* 

i uq^ ^ 'sttf^i c^c^t ctw to *t«r **z® ?jc?i i *tftoit 
4 C^ 100 to W 400 i 4% 400 VU** 1800 

m **w ^ 2200 i 4$ TOItC* 25 f?C5 cm ^1 *T* 75 CTt^t 
** i ^fipN'trjl 2275 i 4$ 75 cqt'st VIC* w 2 

to W. o^9T ^11 «:< TOTO ^ 25 c^rpt 

TO I 

c-wtRi to® ^ f?c? w n*m w 
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•T* «tot* [ 251 *1, Sir 

*31 *tcsg =?1 1 *tfc ** 4* to3 TOf, 31 fro C3t&t*fc ** 3TO3 vi 
*31 c*r* TO3 i «n(» *r*i *& to3 i 4$ 2 to vi **1 TOi 

2 fa* to *31 toc®te *cifc i 4i* 13 « 14-43 vr** Mr w 
CT'fill fOTl i 

«to 13 *t* 14-4? c* c*t* 4*^tt* 2 to *t* .*t* TOt to cto ’ 
to, *w *1 '©to* 1 ** i to *r* TOift* 2 to vi to cro 
TO I TO13 *33 *f* faf *f1W «*rtC3P, ^r*OT C^TO ^HlJtW *3t* TO I 
4** 13-c* 2 to to *to 3®ri toi. 14-c* 2 to vi to C3C^ 
TO I **t**$fa *3 *3 f*W*t«— 


13 


14 

6 

( 61-43 *lf3*tf ) 

28 

3 


56 

1 

( U-43 lfi*C^ ) 

112 


43t3 ll-fa* C3 ^JPRTOfa (4TO* C*3* 6 ), C*ofa CTOl C3M 
*t*TOft 33 *1tftfa C3£1 fTO TO 43* 1l-fa*3 **Wlrl *t? C?*t3 TO 
TO tofa*3 «3^ *3t«3t**3?f TOIf^l *fa* 3t« I 4ltC3 6-43 TO 28 
C*tfe 3T*, TO ItTO c*3*— 


13 

3 

1 


14 

56 

112 


433 TOfa*3 TOJttlfa C*t1 *3t* 13 <6 14-43 TO* TO31 3tC3 I 
TO* 3*3 C*1 TOl I 43|3 C3 faf*3&1 TOOr, Wl TO* 3*t3 I 
4^ fa® Cl* Me l 43 *13 <***1 TO f%3TS« TO* fa I *fa 695-C* 

327 to VI 3TO *£*, TOC* *tTOr1TO* 695-C* *T1CT 7 to, TO 2 

«.*3CTO 3 fa* VI TO 43^1 C31i Cl>t3 (TO *3C* C*ta 

3t3 I to 4^ fa<!C3 ** f*I *1 TO *TOF 4* *fat* Vt** C*3 *31 
TO* I C?*1 *t* 695 X 327-43 Ol** 4^ fa3C3 fa 3*3 TO* TO* I 

W3 5-C* 7 f*C3 VI *3 I VI** *H*tC*1 35 I 43 5 f*1C* TO^ 

TO* 3 I 43 13 &TO C*fC*3 Up * 0 \1Jtt* 3^S3 Cf* up *<U1 to 

c*w^faTO* v to TO*3 c*ti** C33 **t* to M* 9 x 7 +5x2= 
63 + 10=731 4^ 73-43 TO *ttf53 3 C*t1 fa* ** 76 I 4*3 V*t 

6 *TO* TO* To* 7 i 
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*nftc? $TO* f?R*i» fe=ifi> JK'itji fro c*t*rt$fi wi 

fftl c?tift»r c?? *?t ^| 7X6+2x9+3x5=751 <4? TO *tC«? 
7 CTM Vi 82 I 4$ 82-4? 2 ??Tc*l ?tTO «TO 8 I 

*w fro 4 ?p&i to »mn ?t? fro vi to ; 

I’fCf * 5^5 3l-fTO? to toji ftw w *p?^ to I «1 *ft*l 
6 x 2 *t* 9 x 3 ?? I <b $fc? rctMH 1 *! 39-«ii? to 8 c?t«T *?f»T 
*? 47 I 47-4* 7 TO ?tF5 4 «ttTO I 

$fafTO? ^t?« 4V&I TOT1 *f*TC? f?C? ^ 6 * 3 *1 TO ?tF?I 
4 C?t*t Wt'fi l ?? 22 I 4?t? faTOf <4??? — 

695 

327 

227, 265 

4<R 4^ ft?? fTO 4?I>1 ^ 3S*i TO Cf'Q?! VJf\ £44?— 

238, 756 
12,321 

W T 

<4:* »TO ?tTO TO W, ?tfTO 4i-fTO 4*fc ?? $t*1,l 


?f»rc? fro *t*t*fcl frt?t? 4**? :— 

238, 756 
012, 321 

44t* *?1 TO— 

(1x6)= 6 

(5xl) +(6X2)= 17 

(7 x 1) + (5 x 2) + (6X 3) = 35 

(8x l)+(6x2) + (7X2) + (5x3)= 49 

(3 X1) + (6 X1) + (8 X 2 + (5 X 2) + (7 X 3) = 56 

(2xl) +(6x0) +(3x2) +(5xl) +(8X3) +(7x2)= 51 

(2 x 2) + (5x0) + (3X 3) + (7 X1) + (8 X 2)= 36 

(2X3) + (7X0) + (8X1} + (3X2)» 20 

(2x2) + (8x0) + (3xl) = 7 

(2IXJ) + (3X0)- 2 


(2x0)= 0 

02941712676 
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[ 25«f 5* >u*n 

‘fl’etw *fl&1 TO CTO to CWt to to,ws 

*r?ro «iTO to wesl TO frfa l c*r«f, to «t*T8tw TOTO 

TO »ITO* TOC* C^TO, ^t*E«T TO TOfttfa ««r =»t*T TO WTO I 

SNfiTO fftfTOf 


*rff^ ’Rf 

srt—’tffsw VV8$ *1 TOtcfo ^ Ttto WP W fTOl W-CW1 
^TO* w *r?F3 to fa ami cto cwt *t$«re w ; ^c=i* TOfasi 
*{WSH ’tTO’fTOt ^t^TOI <to *TO3-fttot 3pt^f®T=T 

TO 5 * fe*ttca *KCSlTO* TO *11 CTOft E*R, '®1 *T«3ff "STSJ? 

^C1> I 

TO®!* croton—'*t* TO, <rs, cTOr, TO* TO ^Jtft TO 
i£W TOrarajTO cTO tor* c?*1'®jto TOto fa^TO Tote* 3S«ra *w»i 
*fTO ^TOfa »TWJ* TO TO^F I TOE»l *1*** TOt? »W 3TO *tfN 
TOifTO ftCSftl TO Srt CTO ^E*tt ^TOfaTO »KTO* TO1 TO* 

*iw*ito ^!*i *r?rtf ^cst**! **i *tc* «i ? ®t* TOto *** tos? 

<* to METO1 TOW 3 OW* >,^2ff% to TO^f TOETO **1 CTO*N 

TO ftct* ftsst^lTO ntWlto* TO TOW3 I 

fto to? fa *w* toft TO, *rs, ^ft, f%toi TO*fa ^Jtftc? 
to ftcw* TO®r *tft? mfors to? to* to wtofre to* 

®TO*f TOCf* I M?* S«t CW *tttf?T CTOtTO TO ®fa 3F1?ftl* *k£? 

^E«ra TO fcfenr are«i tow • *nTO* c*st«TTO* urt v\m 
CfTOTTO* tow ft to TO®! *ra *tf%? *1**51 i »tto: «fev aptito 
•rftTOftpsi «t^ c^tTOfl*i tot TO ^car TO^ fr*itw 

toI^^s tow^ i 'sfa sftTO 5 ? to «iw?i «rto M^-«rTO[ c^ftTOr oteto^, 
TO ftwE^s? i 

, - mto nw ^t5tE^T ton? ?*( «iTOff ft^*! c?to ^tE^t *m 
^e«hi ftto $*rtTO w«fti ^pto ftj^»t®tc^ ^ft m ^t?, « 
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ft, 1972 j 


tow v?t ?tv i mv? mc?? ^j vwri *rjt^tw ?i 

CIIVTSto .iflMt Cftlfcw** M?H I VtlTVl 4C® «fttf ftfe* 
Mft* W * ftfv? fvtlfMS|3* M?t«f I Mtffc MV? $C?? «ffv 4V-MV VtCM 
87 VtM VM, 3‘3 VtM C«ttlN, 3'6 «tM CVS*t% *Rt«f, 4'8 vtM MlTt^tfctWi 07 
vtM ft fen «ft* m?«i <m 06 vtM ftfvs fvfctft? (««, ft, ft, f®« t)» 
*imm Mfa cvt?vtc? fcfaftv mmv ^Mt?tM?sftr vtM?i ftf?l •tfwtfl ftftfv 
vft, vt?c*& vtM?i mv? $c?? m^m mm!? *(1&v? «$«rc Mt?ftfafc vftw 

5*f CMC® Mtft I ®t? 3Jt*fMM VtMC® MtCV?—MtM, M¥> CMt®T, “ftVMftf *F$fv 
Mt®*?J CMCV <2fC?t«f4t? $MM? MWt* VC? MV ?ft Vt? CMC?? VVJVC? 
$? V?C® MtC?, Vt?C*I $ MWftf CMCV^ MV? MtMJM *VS\ ff?M feMtC? 

CVS? TCtff? V?1 MtC? Ml ? «TMM ftcv ftft MMtfl? ftc? C&fcl VC?? 4?* 
VfajJ? $MtC? MMtftCM? $? «t?V V?CV MVM V? I 

Vllftr? fWR MSVtf! ftc? ?JtMV MC?M*I1 ^V VC?? I <H$ «tMMt?T 
MC??1t$ 4vft? ftft MtVMT *ltV V?CM? I $t? ^Stft® MtflV MVC® feft 
<*tMCM 15 Mfl*R ^ «fW® VCMftCMM, Ml MftVl VC? ttfc-ftwtffal 

?t? C«R CM, Vi MV? $C*? MV$ 4 ? q n MMt? M$V? I «J)?M? V#? 

VftC?1 fv^ftM MCMMM1 VC? $CM? ^fti « MVfoft? ^sfVMft? VC?? I 
V^tC? V^?2Ftvft[? $t? Mtfav MV? CM MCVM^ «fW VCMflR, vt? tflMF- 
«ttC < ® 4V fc? CMI-MtV ( MtM, M'S, CMtM, ■TtV’lfW ^VJtft ) «tC?"f vf?C? Mill* 
^ V?CM ftlVCM? MCMI^ 'MM? «JtV CMCV 200 MltMM 5? Mt«?1 

?tC? I MV« Vt'Stftv ^ Mf?Mt*l MtV CMC? «Tt? J? MfiMt? 

f?C? MtCV VC? tilVMtC? ?1 tflvftc? M? I 

vt? VtvftlM V^V ^Slftv MCI ftfv? CM|-Mt?f CVC& V??t? VCV OP® 
( ftftc^ 3,000 ?t? ) vilV<& ?t?UMl |ft ?C?CM i C5t& Cflfe 
iM?M? VMftftfV ^C? M?*^J5? MMifvCV Ml? 4V$ Mtftv ?I?It? MCMI 
<W MCV, CMMtCM CMI-MtCV? ftfv? M**f CMCV CVtC?tfVMVt^l? M*ft< MtMtfftV 
^fet? ^V V?1 I? I rflMt? CVtCMtfv®!^ 'MMVMM MtvftlCV? MCV 
fife? m * IMI CMM1CM11? I MMV IMT^ftr 4?M? MtfsV ^MtC? 

'MtCMtffV m bsiltV* »«V «fVt? V?M M?tCM MftMV. V? •, MtCM 

'MVWtCV? MtMtMt Mt^ftrV 'MtMtft? Mt^tCMJ V?Vf(5cV (Stable) V?1 f? I 
McMJM Mtftv MWItf M%«rf.MM-fap?TW M? VMM «rtCV? ftft C?%? 



308 


m* v# ftm* 1 251 5 * n^i 

3Ft*f*R P$ P l«tflP *tPfTO atfpfci «tfaffr It^P «tP CTO 200 
IfcW $1 TOfl ItWI I ’tPISCWIP uql flaR^CII CPft *fPt* TO- 

hIwtoi «tc«TO cil i *rr*itlcTO to i pp'p ficfftp to* pto 

^Nt^P Pit1 TOtiTO. 65 f®dft ciftcar® PtTOart* ’IPS $to 30 fifil- 
pt*r fcp# pto to* ** TO* ** touIp p* 

pc* to i *fr* TOfas* tocw, cptp to f*pit<R-«fi**i piptl »il pfa* 
top it* pfipp p*pt* TOpp mi to, to i«i pjfr-qpre p^tfiifep to i 
«ll fef%«F TO* «fp PlfccPT 10 flfTOt* PJtPflltl, 018f*fp<srjt* 
f*&tf**f«2, 0 01 itlcaFtettt* fpfctf**-fi 12 , 250 PtTOfpp «ipp fpltf**-»i, 

20 PtTOfop tipp felrf*i-f® ptcf i *tp* to* pro* »il cpt* 
p?cp fipfc ** i pfift* *1 fro to ** cto* ciiPtl* frfr*i*f*fec*itf** 
*1 iprcit* ispic** (if* mp! iprtr*t*taplp to itcp) ci ppiui itcp, 

ill Ww $1 CTO C* TO CPt* TOICI* fagPt* vq C*l l PltPlfctP 

pfwttcp* cTOcro* to c* *p*i fawn tow ^cp* $* n mp* pi *p* pto 
to =n» tow to til Ww sw isi’fTsT *c* it* fsfwrt-fwt^n 

TO TOR 1 

SlCPTtfofa $1 


*rt?w{%r? *ifNi 

PfTO C^tRtP TOffSTPl CTO, Pi CltPIt* PCS PtP «HC* CPlltW* 
ifro* iipfr fan TOr* *kcpc*i fro **:*1 ^t**t* 5# «w cwi 

«rfafc TOW II* TO1 20 I TO TO ItPCP «tCPJP PtC* 10 TO I 
TO* TO Cl tonwrfp w«n Ptc*, ctTOr TO CPt^fr *$P TO^MI 
Ip* CWt* TO Cltl TO 5 flfill ill lit** TO $f* IP TO TO, 
c*l Psittt *tfro cptit* TOrftpi top *ip!i c*ifet*jl itw p*cp *tt*c* i 
Pt**1 *1lt*TO 0,1, 2 , 3, 4, 5, 6, 7,8 ^ 9, ill Wlfc digit ll TOI 
TOtCIT WPUCTOl *tpfro Cl CPN TOIl €tro PCI Itfp (IPPtP TOI 
*fe *!ifpll Topic! PlTOl <nsfro TOfol)! TO RtlH fpfl 9068, 
TSII Ptlll CffPtl 8 X10° + 6 x 10 1 + 0 X10* + 9 X10* l PCI WP#f TOR 



rt. 1972 ] 30§ 

fas# thrift nm ^'Wc^J'e c<J TOtw «t*H**1 ^ *ltw i 
« C*Wta «w 0« l*mt*TO *tc* to fifW^rtW 

•flf* l <*fr *t*H faSf 1011, «tTO CTOIW *CT 1X 2° +1X 2 l 

+0x2 fl +ix2» i wn *fmti, fwirn o m o, i 

1. 2 TO 10, 3 *11, 4 TO 100 fcsitfir I 

mfovs mw* ®r*ff vn *t* i *r*rwf5* «t«tt%« w 
*WU fwif^r 7.523, W *t**1 cTOt* 7 X10° +5X10' 1 + 2X10"* + 3 X 
10- 3 1 ftwitwr *fcfro vfiw cw w 1.101, *i fltitn 

1X2 0 + 1X2‘ 1 + OX2: # + 1X2- 3 l 

<PW®S TO 3lf*, »IWT1 , W (digital) 'SfatS faSKltM 

w w to <$* *roft* wi tok;i j <iwt* Qvto *ttni i 

1. (*) ci wm ft wrtvt liono, *hwtcri *i ^ 

54 

55 

56 

(«) « »IWT1 «r"T«tim 100, fwTO* 51 5^ 

1100111 

1100101 

1100100 

2. (*) *mf5C5 111011 + 101101$* 

1011000 

1001000 

1101000 

(*) 4 *nfro moil - lonoi toi 

mo 

1010 

10110 

3. fw«rt«* *i^c^ ion x 101 to 

101111 

110111 

111011 



310 «fiwt* £ 25 -r , 5 * 

. 4, (?) C9 »RH1 ffWW 1.1011, 9*f«£lfa9 *f9ifec* 9CT1 

1.8765 

1.7865 

1.6875 

(*) c9 »i;<tJi wutitw 0.8125, fwrt«* «i *wi 

0.1011 

0.1101 

0.1111 

5. C9 *K9j1 fwit*9 1001001, *1 

123 

133 

143 

(3169° *|Ai c* ii ) 

awrtiw \s ®rars 9^* 

* 9t9i ftfaw, *fa*t<si-9 


f?w 9i f9*ft»i9 fro w ^hfw* <fl¥«ttw 
^ ^ 99, «t9i <9t99i wfatfi i ^91 ftil 

99, *nra «iwi sis Stotpfl fifes 9t<9 »itf% 1 w ^ ^r» awto- 

9t»l sfaw «t99t9 **1**119 fc*t9 *(t<lfw5 59, ^99 9f%w fi^rs 
(Deviated) « fitglfa (Dispersed) 99 49; sftqg (Rainbow) ?&9 *C9 I 
5t99$9 9t9l fi*|9W9 *W 9^91 9tt* I 

fWlrt fe*f9 «tt*tfe$ 9M fi^F® * fisgffo 99 1 4*9t* « 
9^H «tf«W99 999 «JWfe« * fttf® jfilpi 9<0fe$ VS C*ttf9 919 

1 9< « 2 5?; fra CTttCTl 9^9lt® I 4^9t9 «rt*J*fH «ffa9F*R 9$C»T *11*1 
9t<9 sfa* ^I=F59 £jfe* «f9) ■** C*M (0r® 42°) C99^t 9t<9 *filI9 9J9*9 gifW 
*» VS catena (0.»40*) era (1^9 fear) i 29; fwai C90ft9l 9^9ira 
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<*,i972] * m* r* 

®it*r *c«fa sfora «f» Hr c*w 

(/ rB =5i # ) <*«st *r<f* *fiw «rw ^ c*m (•'»■» 54 f )'c^m 




«rf%^R Ow to ^ *ftw 3JW pfcww 
= 180°-42°=138° « ?rn ^lf^l^l*! = 180°—40°=140° i 

TOreffa affaw ?lc*r TO ^t4i iftm grfcret*i = 180°+ 

51"=231° e C^«^f icfa *ftra £ jfci:*t«l = 180“+54°=234° i 

*ito »raw TOfti TO*fl? awe* carfare *tt«rt TO i ^TOi «iwft* 
s c^5 *tw sro *tf*ffo i wtoi* «r&ro flftm TOretfH 

aiffcWFW TO <TOfa* TO«l$ *tfos *$ dW $TO arfWFTO* to dH TO«S* 

w I 

(3) 3R fro E w4bw ^ 4*? O, Oj, O s> O,.0 8 ** &•»*- 

csto writ* i EC qfa $*i^to fe*rc «TOfw TOt^’srt*! 

wmi\ i 

^ zO t EC=40" **, to Ox to**h *izv cwft *ft jflrwi fife 
■fort Ht* <src E fHEP 5 TOfH 5 cW *N*f 'syffe* *?# i O s 
Wit «w itw Cl, EO s c*R EC-s TO'® 42* C*tt1 ^tt* I ^*1\ 
^ ftPi 'soft's TOft’Hsfa if^i fsRpft to ifrol «iffeTO * O « O, 
Wrt <m ^ «rafa<5 c% EO * E0 3 CT* EC-4* TO ^ 40" TOW1 
W a 42° TOW I C^ C*tCl TOM TO 4*TO TO*ffo *Tft*TO* TO 

eo « eo TO* cTO ftfa *fa itfro ^ i ^®?t* fro ’PtoR ftffai 

%fo*y 4 *r E 5 ?^ Itfro ^TOfar* TO* *CW(Series of 
concentric coloured arcs) CW1 TOc*, *Tft* TO Rttft ifWltf : *'*W M 




3# * TO « fait* [ 251 <rf, 5f nm 

<rn\ 40 8 $*:$42 0 c*)fa* ajfatTO (Angular radius) TO 
TOf»J i «ttt* «H3R <i|*fc ^cv« 5H, CT fe*f* 

TOfa^J *t*1 ’Srtsfol 138* C&ft<f C«ftftfe*t i TOfi^«f»T 



E , - C 


3m fsa 

?4:*? TO «rfoTO stw <m wf* 4*$ TO to* <rk** *s 
^ft^tc^rt sTOf cwfro *trtc* (4^ fiar) i J? «wttTO mv cTO msv ifii 
*4c** a?fc* *r6tte* =ii, *tv\ to to* *ftra srfrow 138 ’m i cwfo 
1ft mm Gift to* sw wfl **i *t*, ct tro* fe*t* *wfro TOft^fa* *t*i 
*C#rf« 140° gjfvwti *<c** c^tc^r dfoit*. to ?4* A c**$t *rf* 

c*fro i ofcTO TOt® to* fsw* *t“fcs* cro «tfero *fcc< • 

*tw to i 

*w* «t«rfto trtnpi fenc* mm *mft to* *t**s cwfro *iwt 
*1* i $*TO C*lVl ^t^jaret (Secondary Rainbow) TO I tJTOH $•&* 
«l*fa* 1\ftwu cw 0 4 , 4m E0 4 EC-* *rf*$ 51° C*t*l fr**tl TO, 
sfc*t* tftfwc** to fafa *fti ctfii •n*i to* «Rn*fo* *& *ft& 
TO CTO 54“ *^C*, cs tW C**l3t TOM *131* fa* ^ I 3^' 

*tfTO 4*< TOtW *4 51° 
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C* 1972 ] fcTOttll 

54° *WT Mk flfH Jim *m W 

*t*f«5* I 



4«K ffeij 

to«to TO «rorefii <tfro<TO« TO s^to totoi <mc«TOi «roi 
’i'5i* sti «rr«*tv ton TOims cstw cto to sn i 

fwt* ft«ra (Millar) tfrovta am? fcsTO TOwfro* i 

®TOSTO ifte W WTOTTO (TO 1 -U 22 If*) tow ■tfafil fircTO *fwi 
wfi* **t*n? m i 

li^wfM^CTrfl 


jfcrr&tai 

^ «rA-*icv frftw 4* fat* fro I irlfet carta cnfesi- 

^ ,1 (Lepidosauria) tafc«rta TOJ fe^tOTFtfofl (Rhynchocephalia) 

^ ^ 5t ^1 1 CTOtOT ntfi^lrrn (Sphenodon 

P u net at us) i Jit «rt% *t* faj$ m cm l fa* 

w C^it^ ^tve ffre* i «rti 17 

^tf? ^ ?n?3 «rtfa#t* *t*\ ^ fo* *t*i **—^tew* ewe* 

^ «rff c«m nftrfwi Ataii fitw ft i $iftt«l to j$n 

^t*te»r* i vti tattaftv toi « i 
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[ 25-t 5*i >tmoi 


q®t#ra sstcq m w qlfafs *9, w sate?* fqwl6 qi 

fNfi>fa-fa*fqii> «rtc^? «tt^ *cq q<sri ^*1 ss 1 1867 *rtc*i «itq*i& Mi^nr 

q*f ftqrettqq'tfqsfa to 1 * 1 

i^Tq c?*c® «rfa fNfcfa-fqsfafc sftro* w 1 qt'eSt 
$3li>t*1 ^qtfi>* qtf ot? ;?£*qtft 1 ^ q*1 $*lfet*H 

q«r«tc*t qw? fq§5* cw wim «rtfl c*rq q^ ^ qtfs #tfci c?*i 
qfa 1 cto* $qfa®ftq to* qtt* qprro <t*f fasrcs *qpf 1 

^n«tw ^q^t* ^ «Vfi cq£ 1 cwts* *°f q$®qq q^s? *1 qstqcs <q?m 1 1 to* 

CqW C^t^l « 5Jtq>1 I C^5It®5l Wllht q«f toti faq^tTO frt® 1 ^q* « ^£5* 
c5t*tcq* TO*n>i *ii?tqt* f?tc®* qss *sqtfct* fc«.qfa 1 st* qtr* qtc* 
<rhitcwii wq& «Ttbfei *t* qi^q 1 jjsifetei qq* qs* ^Ttc«?i q*r to 
*tt* 1 to* lifali>fa* q® cqef qcq c*t® qtc* * cqqfa cqt* 
qt*t* ®t* q^^qfa 1 ^q j>*tSt*t* cTO «rqtqfe» ^ftcqt* s* qi, *1 
qfteqw* tot 4 *>qtaj to*$ fafalj 1 i>*t^t*t* qt* wt* faft* st^— 
®t* ^®t* csH, *tqt* ^q* si<& csint* qt*ftqifa stq®t* t>toi 1 to ^ cstq 

^g I 

C**f ^t'Ol I TO q1<?*^1 8ft® 4*1 «TttF5tEfc « *t*TSttf5 

=»i 1 4*1 q*£ qqq 1 cq^hr ?ta si *t*tq *1q* wt* ql ot *^tb$i 
q*t® sta =111 qtat*w vi?i si^ij vif^c® siq 1 to ^q ^ *s^* 

^f®r® qtw 1 ifotfcfa «f1r® <1 «tl^, ««^R fa *Ttt«* cbc^ ^q^t9 

wn fa*tt^ f2p?it^qt^ qfa qa 1 ^1 *it^ c^c^C’O 4&- 

?t?i to ttq-4Ht*r c=*« i tiwi ^ ^1 «ft to 1 

qfiw.w?i kt«i qfa 5 «iw? 1 *tw c?n[?i 

^t^^rtan 43° ^pt ;—^1 qlt^TO^ «t^ to i <& 

C^tff 5? fq^firqjtWI^ C?Z?*f «TfW I ^t?I 

^ Brtfrw q-^^qc*ra qc^ «2tfa^fa®i 5?f s?l i «tst®i qtar« 

'eqtcq ^ir?5 fn i qw wqiitcw cq^'Rq qts^^ 

to qfrore i 

^itfetbi 5it°vqt% <2ft^ i qt^i q^sf, sito^qi, qt^ «f^fa ^t«i qt® 
faqtr^ ^ 5 ®i i qt^ faq, it^i «t^fa'e cq« «ttc* i ^ 
TOt?i«i®s faqibn i c^qt^ «ttw qtq»?r *tfcts, *tw c^tb itcw 

q^itw I qtw 5tq qftq q^ C?t? cqfttT® I 4*1 qlf&C'® 
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«, 1972 ] $StfctS1 

^6 TO to to i r*to cs cto toto toss far® fsst to 
si i ^fari cto f&s, onfc toi— 4*3 fa, totcrs* faTO to 
its i to c*r*n <tfcs cs, cs toct TOW TO c*wtwft j>sifetsi stc* i 

TOT CS$ «PR S*tt*t JjStfctTO TOs &$ I 4S TO*! *TO 

TOsI TO si 1 

aft-jjSlfctSI fas TO® «ftS 8 CTO 15<^ «tts 5 Ifa SSfo MOT TOT I 
fas TO1 TO CTO Sttl> *t®tTO1 f?CS f®S«ft 5fM1 fTO CM\ I fas^fa 
<TO ^ ^fas S® l fas 'qfi TOP! CSTO MSS TOM 4* 3TOS* CR%— 
•TO 15 to i stftartws tot fas 4 ® to to tori tom si i scs ss 

Slices MRS fro* ^fa $tM to I IstfctTO fas ^ TOI csss 

mss «rtff—:®sfs TOW tows* sss TOM <scs^ i i>sti>t*i to 
SSS 511 TO TOtTO SS Si1 Stt*T*, Jj3t&t*1 TO<? TO 50 to *tf*, TO 
TO1 dcs <*rr^r® TOs TO 100 sis i 

4 C®1 TO Jst&tStS ^fSSTOtS W I Ste«T ^st*t Sftfc^OT *CT1 
fiftfc TO fa 9 ! I StefW M®tTO tfRl 'Q SS5?t«Ts «lt%Sl TO CTO TOfo 
TO5TO I IjTOlSl « MSS?t^5 «tltos TO1 $C®1 ®TO5 $TOMJR ^^5 flTOS I 
tfl*TO*I f^lSfaf®TJtC'Q^ jSstfctsicRR fsMt®i «$R I CMMtCS 

fnr Tors *sts st$s i fas csfas tors r^cmi si faTO i mwi s*sre *st® 
^rostcs «rs^fa* tos tfts s*ta fw®T i fas res, TO Mfr? csmi TO i 
to tors swtsi ^restc* cmw to ft—'sfas Tors fcre ft 9 !, rets 

STO TOW'S TOC^ I ^ ^tC'«R ^CS TO*lt «tws CRSI Sts I 

fs§Mmj TOi Jsifefsts TO cTOt« sssts cst i to ^ststs fs^- 
fssrit'a ^sctss TOcw «rts 203» ^tcRs cs^i nt«si sts i fs’^fiwitws 
^TOtstsl SsSTOs sis^i ^cs^s cs cRc*rR ssTOi cs^rrs ^crs 
STO dis* stilts CR«S1 f*TTOCWW, tTOfSR SJtTO 

^t^l I ss^tcss fsfsfsns ^st» ^sc 9 ! CS^I StlS^fl ^R'lsts I cs 
TO fifta cto «it« «tsl wsfe cncsc^ *RTO stft 
C’tCS I Stcst^, 'StStCRS TO1, Sf^RJCS'Q TOfll CSC5 StTO *ptVtC*JS 
st^t SCS I 

SfsTOs to* 


* ^ttflftu fsTO, T^STO^t, "ftfl 



fe^53 

(*rfo'ff 5 ws *i#*i) 


1. (*) 54 

[ 110110-0 x2° + lx2 1 + lx2 2 +0x2 3 + lx2* + lx2 8 

-0+2+4+0 + 16+32 
-54] 

(«0 nooioo 

[ (n)-4s «rt*s nw cn s|i> fen cwi ntci, cn«fn* *nwrtn n*f*t * 
100-4 ft*, «i w * ts nft* fenfe ft<s m cnts ntts i to ?nTOtfs 

nifro fnfw cTO nstnfs fn«titn mfew sfntifs<® w* fen 

Wftov 2 firm ns ns *tn *us TOtns®fn fits * si wft i 4wc»s— 

t 



0.1 

TOtns«fat* cm* fens *rf« ns ns f»nw Wwi: nooioo -«fetl *cm 

fwitis *\%\w s n^nji i ] 

2 . (*) 1101000 
(n) 1110 

[ fwntm n*ftc<5 cstins Jjn fwl : o+o-o, o+i-1, 1+0*1, 
i+1- io ( 2)1 4fe cnt* fasten* ftsn« »kw* ntn sts i ] 

,3. 110111 

[ fwrt*s n*ffa^ to* *n fnn«fn %m :Oxo-o, oxi«o, ixo-o, 
lxl-l | 41TO 

1011 

101 

1011 
COOOx 
1011 x x 


110111 
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4. fa) 1.6875 

[ 1.1011-lx2° + lx2" 1 +0x2-*+lx2-» + lx2‘ 4 
-1+0.5+0+0.125+0.0625 
-1.6875] 

fa) 0.1101 

[ 0.8125-0+0-5+0.25+0+0.0625 
-0x2 °+lx2- 1 + lx2-«+0 x2 -» + lx2‘ 4 
-0.1101] 

5. 133 

[ 1001C01—73 
— 1 x7*+3 X7 1 +3x7° 

’[WTOta* TOJtfc I33i 73-c* 7 fra n* TOTO 

frai« ftfi «cvb ntcfl i ] 

<*isr 'e 

«W l. : TO *iw TOcwot wot stTOftw fc*tOT wi fas ^ i 

wwtWtw mwtai, ff^rww 

«j*sr 2. : w^wwot toi wt*tw. fa fa fcwOT «*rtr^ r 

CWOT wfcfrtf, WlwSl wfatf; 

few* 1. *• ®tpm ww fiaw to c?«i cto c<j, w* tot 
c«rtlfo, tfrwtw, fas wfa WM <il*? WwWHI 

<TO to* to w* *tcw i to** ww i 

^tftTO* wot feTOfa'e *tt* <$*, to fr*itwn to TOfe wfiNti- 
MW ’It'faT wfaw W l Jf^CWtW « W*ft* W<OT Wfifftl WtC** WOT fWWt* 
=tf*tTO* wtw tow to TO i TO w*wt* c*%* TO sn:wtw^ stf*cww wnrfo 
lw«fa*t* VTMfiw TO wtw I TOOT wcw wait* *tf*TO« C*^t I TO TOCWOT 
**W WS*t*f ^ WWW feTOtOT wc«n WftTOWW *ft<WT CWW1 TO I 

few* 2. : w^w* wtw wtTOlw: cwtf^wtw csroife®, wrtttfrTO c»t*tfe«, 
*fttfaTO cstiftw, wjtwfaTO wttftwfe, wncwfaiviw wtwcwfe, wrrwfaro 

TOtwfr <f§fa TO* WW1 WtCW » iflOT TO CWffaTO C3P1*tM wfawtu 

c*%i wtwtwi w^w* wcw cwtf»«tw, •tstftTO, witwftit*, 
wTtcvPnrtw m <?faa o*twtfew wtwai to i w*ot wot wtatfaww nt**i 
to i 4* wt*i fawtc* fawtsfw wt#w m, wi\fww «rt%* towtb 
Wtmtfaw ribtcwfe Wft*tfTO* fe*W TO TO WOT I WTltfl ifipW flOT 
fafa* WfK* WOT TO fafatw W*TO WtCWF I TO 4W* fentflOT 
^fawt*t fafaf WttTO TO fafas TO WttW I 

__ *wtj« ff» 

* MM w* cifa«-fffww wrtw faiwtftw, fawt^ tow ; wfa#T*t-9 





nt*r®T fatwora wffeitwi, 
wtnwj fiitw wtfehtojti *tw 

24 WtWtft 82 TO TO*[ *foCTtW TO 
fCTTOI 

SHrar f«n*p fefiRfafa www c<rcw 
ntn ww wife to wwwtwfo wtft st^fo 
wto i sfant* ffeft tfwwtro fiwtftw 
c’fefc feli^hrmw wtw wto i wtwtwtw 
wtetfi? ffeft writ cstw fat? 

WTOWtt wtiwfaw CWtn TOM wtTO 
tow wtn^sT toc# ctfh TOcwa 
$ wtwfo« to* wtro fwfi cb &i 
stfa* c*itoi ®TO®« « nfra w 
fain nfiroti fcftwMsjfiwti 
wto* wt«r« fa*rto i faato froii Jifw?, 


wTOtwtoto wqViwif frwtTO, whrtiwV 

fiwt**, ftwtsfa «wfo wrtiwtw $tt wt*fc®T« 
fan sfarc wtiw i $t« wfeft tow 

wwwtwi fafatww wt*twj fat* 

ffeaft cwto' w i fofi fwiwtw fat- 

fiwtWTO °^t*l'5T fraftW* PlWWWl WTO I 
ffeft Wt*IC®* 3\U WfCHfawtfl ftfe* 

$5# w Wftf WfCW WWWjftltf 

«T5t? WTO I 

fefa feTOTOWl wiM 3tw> wfawtwi 
f^’srf^'^t^w tow «rwtf“tw ‘TOtsww w 
nwiwi’, *vtwfl wtn®J w wfe’> 

•fer«n wjtw ftfe w^ft’ «rf f® ^ i 

feft wwfa fan* ^fawcvfa wfac5&t3 

*rtotoJ«ii cww tfwtt fetwi wto wto i 
TO*1 fett ifw* gf* atn faTO wfi i 




ftwlwft^RF C^IW^WI 

, w«pti faito *tf«wc«rw fecwtpi n® 8$ 
<flpi«i, *72 wtfiw nf%ww wwcw *f*U 
TOWto ?tf w^wi-ww* ®t: wtwear wfwwtft 
‘wIMwi w wfa^ror’ Vw ww® WWt* 
*w<wi «ttrtw wto i 'S$ w®tt w®tnf®w 
wto to«to nfiwro w®tnf® wtw^w 
w*jtnw WCWJBtotl ^ I 


#1 fast* *tfTO *rel- 
Wt?l*tWCW *tfoTO TOftS* 

v4*\mf 

7\^s\h nfwww n*wtc« ftfiPiwfi 
^wli «4TO TBmtJUwn 

WW WW fetwi wfatsttl WJ WMTO 1 
nfiwTO wtote&t* wfw wt 
CTtftwt* wra few* f-IWt fiwtn 
fan W^tTtf I 
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Fsrtftwfa 

li* * sM>t ftt* «nt:ntc*ii-16-? 

WTtfcw 21tH «f«T^ »T¥tCT 5tC? 

ww *arc i «pr3*m *rrs «r 

am aftw wtt»R «Stm 
*f?5t?*fi w tor i Stm ^¥ 
a qts* n*rHi toc** 
fa $t vn wt =wi; fa* flora «ift$T 
faft^ w g*i¥t«^ i fa-** t\iv 
•roMct* *t** ftftfc *tor 5t<fa f®fe*« 
ante* n?t<i i <ff«i fit?* *rftn * 
aitfe Wf *cw i «ntc*rtwi-l6 v-qfa 
¥Jt , "tfa-*« nftsfa* flOR C** ^Ttfaft i 
27ti 4fa*i Rjtcntwi-16 j^fat-r qtora 
fa* qta\ c** qjtfr^t, «r tit, etsfa fefc* 
«r*itwt»ittw f*ratnor toi 

16$ «ofa»i wrtfaqtw ^tajl mfkiw i 

^apm^s ^rrtfi* ^t^«i aiMfc 

c*arfa *t^r* nft*fa «tfi^w=n w** 
^ifW ft*«% cm qfa, 19/0-71 

^aptu* *jtft ^sfa*oi <4* fctsrc- 
flt*j «f*rfa nfi»ifa® qom i 1970 Tlw 
$t?F5 qq* c^tWA «Tt*£ft fa*! 

** <w sftfB *fan « «iti>lB c^Far-ntfH^s 
^ *xm *orai «tn c«m msf ^ i 
1969 Jitc*i cqqtt* qqi «toi 
* *wn fa* qtftFCT 19,120 « 4151, 


1970 >|ft«i *1 $t*tt 10, 055 « 1805 I 1970 
»ltCTf 3!r-r *tf *rf* 15’89 C^tiB C*lf*I¥ 
«r«r»rcfa w 67 - 43 c»it¥if ft^lnti flfai 

• 3 * 

OT«1 W I 

qtfqtCT «l?W 527 C¥tfe fatl** wfa 
393{B qjtwftii *Jfaqi an ¥tw *rat*i 
*t¥t 1*5 C*tfe «t¥ <4>R m R¥W *1*1 ¥OJ, 
*1 I 

RtCTtST **£* Wt^ll ¥t$Olftl1 ftlH- 
*rft*«*t3 TO »*¥fB >T^¥¥ ?*1 

fnn i w«rwm *ttn ¥ 

^ fiiw-c¥Br ^tfn^s i 

>ltl1 C?lf 69{3 TttCTfill filH- 
C¥BT ^trt I 

4m-f 52fe ^ralr?tn Prflt^i-c¥w 
¥t«r ¥«c^ i ftf«i ^rtrrtn, 

¥¥twt»f f6f¥^»n-c¥w «rn 35,ooo{B *hji 

^itwlw *ii nc^iat<& ft. ft. fa. v\ 
*[^wtfa« >rfti am ft. ft- fa- wcti 
C*?t^ *l^¥T1 247 I 1949 utZX C*ftft« 

tflfantf fa* *W C<tC¥ 1970 

Jft:»w 13 76 C¥tiB C¥t¥^¥ ft. ft 

fa. iBfi ar«ii *arc* i 

¥t*fi «w ¥ti?lB cwrtft^s 
¥CTH Cfltn f?F, cn«fa ft¥E fftltSil. 
mi\ ¥ ¥t€N, siWt^ft, 5fa^ft, 

« F^ln?, cufti, vw * 

TT^, 0wt, •Ifatwtn ¥ ftft¥l 

nfit*’ ^-*35 ^ 
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1 1970-71 *it*i c«K¥ cssftl feestcn 
* vjf c^afti «itfi¥ ntitw «h«jcth, 
faft?, lltlti iflip, feffem. stft*=rl§ 
m ifowt <1 itsil «r<tn scm-wlwti 
*ft*j fwi f*w nfifirci ¥tl¥i ffl 
ICICI I 


wt€ti ^*Wt«T ftwi lf*¥lflti *t* 
4 ziTA 16 *1* *jjf 1C1C* W 17 wm C*lt*t¥ 
1970-71 ^tW *ffNlfltl ftfwi **1 
i inf^cs ^{S w ton awl fan!!— 
citMttlB ^ *intn ftwi-csw *tfts 
fcici an sfa in wife cfwi iw» 
ttffeWC* 196{5 I 


f&ftnts? fa«tn t fassfS 


«rtjfa¥ fawtFtt fafs* fall, 1t$- 
Wtft* ItVW fawfa fal¥i, fiwt*i «f=?f^f«- 
m a*fa t*!c$ *r*f¥« ^tc^r^fs few* 
it ntitti <*ffe Tifrnww fasti’ jfawnr 
ftsr* f«i ilitci i few fasten flftm 
mw ntfo^i’fa fasi» i$cs ftft 
fii iferst* i «rf*fe fsfti fensiflt 
fawtiti c*r*u «mt*n -w fcfo ^tis¥ 


ciT&tijMn 400 hun iw »ffat«i itn 
lt«4tll tfftl «M< StWHtW 

fe$t« sinfatM nfa«^* nici *lffesti 

i^tiwifa ¥f«is$ g¥ti nfanri lit 

llw i 

fa^fii itftfeiti *wti »ritif. 

*«tn s fawtn’, fn-23, «t*i ifaff* §t&> 
¥fal¥tSl-6 i 


a*t* n-ir«r¥ -SteitWturar 

llftff«f¥? sfctttl fa-23, Jfsrl IT*f¥ ®5, *fa¥tSl-6 «t¥tfa¥ <W ¥¥MH 

vnrfnvsm cbh, *fa¥tsi &* *r*m *$* ifa* • 



it<i 9 R@U 




1972 




fillR « 


ftssfa * ctifvfnti w «ifwti 
»P"l# jftfc1 \n rttf nts* 
vt* n^aft® fc<wtft¥ Nwt^Rrcf^ «uw 
*fwn *tt¥ ftntfav *csc*i vft 

\Wlts CttV VtW*W«Tt^ft¥- 

«rfwi-fa®rm wftftl 
TO* W* I ftsfWl f 4*tfo* ¥W *itsft*- 
f^1¥? f*m ftvi W^lt* 
*Itfl ^CTW, VI ¥W1 ft&tf* fwfr V 
Htftl-ftwfa I C*W «It^ft¥W 

^ ftnaf ¥ fafensT C^ftl «W C¥*t1t$ 
ft*ift*i «r?fo ^ $f& ft«t*i-l$wti ** i 
*3$: vtfart *p® *rets«R faw 


C¥tvtv vtfivtfl ** I Vt*t¥l ’Tifrs 
nwn wi w cnc*$ ^tw ¥dft»i i w 
irwit* ¥w vtfifi fncv ¥iti- 
^tCPil CVUlSJ ICBM (Inter-Continen¬ 
tal Ballistic missile) I ftn* CTfttt ^t*t*T 

ftci vtni ifvttft f¥&»R cm fclfi 

«1 W fCICfl ft»tW« VtWl ^ 
^ Vtfiffo, tt»TC—CWt5 
*tnt¥8tw «rfowt* ¥tn w ^ 
ft«tin ’reft fttKi i 
*c*i» niwfft *n c^nnis cw «tfa- 
wti wife *n nraci, cuft ifin 
&W «¥^tfti nfam « itff%< ftf i 
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wta « fawm 


[ 25-1 a*, 6k artjl 


faaa cats catai *fat* fa^nife *rt«ai 
att*s—atts "ttfa^ff aw sfafs* 
sal ata i stlt^fcsia « sfal 
fats fa^aa si wafas erfaata ca ^fa'® 
ifv *ft«si afa, fafeaa catai sfai ®ta 
csta “itfa^f ajasts ’rsa sa fa i c&ki 

SrttS fe*|^5i srtvjn £®fa StS fs^Staa 

itfo *25 ’rtt® *nsr 4 ss i 

'StSttSS «Jtt*lf5T fsSS SifasStS CSC3 
sfafas fa^ttas sjasttaa «ftatsHs®i 
’irtt# i ®ts® a*stH®tts wtl- 

*ifaa ass csasstai itfa^f ajasttas 
3fa«r’fassi--8tsfal asstH « casastH- 
^.taj fata® nastl-fs'sstta «tas atfat®’ ««| 
salts ata afa a?ii st«s, ®sa 4tsrt «tfa- 
ssta wa sjfafas faattss^jtssssata 
efist^afa^i *$a sta cart fatsrt i ca 
^{5 s^ q% «rtsttss stts §*tfa5>®1 Srtl 
fa^a s fs&aa catai nataftaa tafa sal 
^fB® faai ? afa fete® sa—-^ta natatcsa 
its vsi sal w faai ? «taa «ral5 assKrt 
atstsfas i fas h^tfas <4I>1 

3 rtl ca, ’jfaHt® Ufa sties Ifai ^fasi 
cstas, ®tt?a sti ws si I isatlifa 5 
safas «ifjasts amta aetata awl 
^tisfasi, atfiai, csft ^tls, apfai fanj itfaa 
csaifa^c® ami I ^as fa, Ha fart a 
?s«a cal seas ca rttSic® ^ntarsa fas; 
«rf^fas asas^fta sPfsts sta ca« farta 
wtn fat^a 3fi| sta fatscs i w call 
farttsa ntfastH aw «tBts seal ®^ 
isrttaa sta; isaftcstata lafal fafassai 
’["'It# <nrta ataj sas« ^rsja® sa fa i 
®t* sta»l at^sfas cstai ^fanita «rfafas 
Sjtn msfe s^ ^faiti i ®tre itfastH 


awl fafatata atsc^ *ffca a{ i ^ atasi 
carta ^csl caai rtts ca, «ifasFi 
3 rt^« affata fyzv ^tat^ «ia* 

<n^ a-fias ^faa’Pta ajasi ^ta^ «[fafa^a 
^tafas at^l ca ^.as ^taai wa»[t« ^art 
c^cafa i «tfaf~a* fa^tcaa as fag §*f- 
satl «rtafcaa «ifaa^ta aja^8 at<¥ i 
<1 «[fafaHfarta swl ca «tfaai atwi- 
carta ca'rt -ttfa sf^fca aa'a swft, <s.si 
^Hsta sal afa ai i fofa* fas fata ^tl 
naafl-tfats srfoa^fa stts stntcai cata- 
sa «reifi^5 a«ii afa ai i ^ta «j<tafas 
fas fata «a| atari s«ai ^rcatafa i 
fftaa a« ^afastH caa fa«6al a? 'srta 
Hsta sea «tfaaa-i araata ^t^fas aaaasta 
stats, ca arte# aw cal I aaatl 
catal « faatla fa^tta Htaa ^JErnf* ^faai 
asttarta Ifaatta ^s a^a ^ajttaa ^sai 
stats i 

aaatl catai, faatla Isitfa «ifafas 
aaaa^ta fa^fa «fat^a afa **a« s^aj 
sa, ^sta \si fa^ttaa ■saari ^5ta atacs 
fsai, sn aftsi sal «rtat«Fa i ^raa 1 ®: 
Sites fa^sHa aitatHa (Nuclear fuel) 
«tas i |^tafaata-235 ^aai ^cltfaata 
ia| ^I5a «rp aaaats ai atsta faaaai 
fa®aa catai £sfa sal ata ai I fa^aa 
catata «f«is ^fatH stlisfwaa 
natlrtftltwra fafefaata ai , «fsrcstast^ 
fa^faata—fas fa^ra fsai rtt^ sea 
fasa catat®ffaa5 ^trta «rtatsa i Htaa 
ajfaai seal 8ta «^a st«tfa# l^tafaata 
afaar sites i n^ta lfc-235 ^asfsataa 
sts 8ttaa ^ faita fafa^aa ?fft^ 
(Geseous diffusion plane) ataiS I ^ftattsa 
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1572 J ^ <2tf$3W1 


^tfetfaatfafl fe*fg fa'ail^S $£$ gc^ | 
fmtls'gft C*CS ^tfaata ?as 
* a1 at*—fas ^fatfaa a<$afa fasnlsr- 

'®fa <fafapfs aatasfa tafa ants i cafat 
stc^ aa fa^jt^a cats 

Stfctfaafa a<<ar* saats atai *rfcs i afa- 
^ ^Sfa fasjfaafi? fa^ hfafts ^t?T5ta 
E't'X aaata afasnai antes i <®i jjsa at*i 
fsa? cafafa sfatal' ^ifa ^at 
w W ’afar?’) nf«ai cac»te 'bi 
sf^f^'sfa afaftar faa? cafata «it*ftc=n 
'"ffaftfa* fata j}sa fa?i, ^i caacas ata i 
c^faf fa®fa-?rtaaifa statsa 
^awf« aw i fas sfafaa «r^fe- 
P'sfa 'sfaai s^ ^a infaca 'srtfa, c *f 
fa^fa^s i ^fsr a<fs ^afatcaa fa-sfTfaa 
*fafa«fawfs fag «rfts at®-fas 

caf^ a^ a? Pfafta ^fatcaa ^fasoi 
i caa? as?, cat? a$ aafa? 
(Accelerator) «lt?tC?a fa Cl ^al^fa 
<w '« fofa sal at* fa i saat^t* VEC 
<1 csfataaa <n?tfs *rftortifal8 a^-f 
«fC5^ta st 5 ^ ata 'srtaai a*i z<s atacat ca, 
^afe a^ *tfafaa as .«itaai fofa aars 
c’fcafa i **faf?s sfafafastfa srsfafa 
ca\faa fawfcaa aatsatfos wrfa gt^fa 


fa 1 

fw catal nJlTta 


saa 

«i)fafaai 

^•tfa 16,1945 

atfatai 

afal^ 29, 1949 


aatlts 3,1952 

^tar 

<a^: 13,1960 

tt? 

«TC$t: 16, 1964 


' B ta , si 1945-52 y. fafc#)* at^fsfast* 
^t’tfaa s* i & cstsr aittafast* ats 


wi st* ^tffaaii 1966 

tJ cats ^tc? ca at^pss fastcaa ajaai 
arats, 'sta ^tafar mafiJ fa^fa^ fa** i 
1958 y. Rifat's 'sea? 3 $ nts nfaata 
asaj ^tat—-*fa®fa « «tafapfast* a^afa 
afafafa atstagaa ?*’ i c*t aftsta, 
atataa fa®fa « - 3 ^% fast* ca'ts atafc 
?i seas ^rfa-fasta gw 1964 y. 
16£ «tc^faa ?t? faa? catata «raa natfi 
acafaa i «taaa 1966 *j: fawta 

fafa5ta-6 sMt?t fata fafc»fa catai *ta^sta 
aiaafa af^ica 20 caca 500 fac«itl?? 
*fa? «tfa ajtcat fa?!B faa? cafal ^.tai 
na^sl acaci i 1971 #t^a 18^ ?c®ataa 
faa? catata c-ta na'l’ai aac*t sfa cat& 
atcatfS cafai nat'^l aac^s cheats l 
faacaa ^c«t ^rtafaa fa®fa-?tcaaata 
^ac^i fag afai 4c*t« ^tfaaa'ta c’ftai 
Ucaa ^stifa caca atca fa i stgt^i 
^tc?a atc^s ca ^ra« «rta 100}S faji? 
catata ®fai sttef, fafac'fta 

«tatfa^ atats i 

«tra ^af5 faaa« ^t aaata 
a^5 I Blcaa faa? « fa^a? catai aaVta 
ajaafaafa cac*ta ^sata 'Brfaa 

a?, «i a’tcBa ata% ca ca catati atca— 


fa^n? cafai nafafa 

ajaafa ats 

na? 

aga 

?c«: 1,1952 

9‘5 

12,1953 

8-4 

ca 15,1957 

4’5 

«fat^ 24, !9o8 

8-5 

Sfa 17,1967 

2‘5 


ajaafasts ^irsi \f®nwv> fa« toa 
a« cac*fa nca* j|t?tf ajaafa 



324 


[ 251 , 6i WJ1 


■RCI 00lft fawil 

d$ i 

&ttro aftPif ftwft-iwrft c^ils 
f^^®. ff^ 015ft* 0*f*ft*n 00- 
Itfa^l 0Ufi* *1 ft I 0tU*l 0ft**t* 
cnl d^jvftfft 0wti «ita« <mt*Rtciv i 
cil 0U15* u *w CTtH Mt«?H fcw 
sn i 0fwt* ft^sffo «f^- 
ftvtu 0 c 5 tcm *w ^ mwH* it«u 
ItW—«1 *11, 0t0foU*ft 1 T 14 ?W 4 C 5 tn- 
5[i^l nt«fl tfw—Uu sfaj^fasu* 
c*t*ius csii fcift* f cur « ^tni ^ 
UW It* $1t* ifttU *«C« i 

fi»»rc 5ii ftfcm c^t*n *ci$ w\ 
u, *i ^ **u* isi^v c«is« 
015ft* 0fwfa 4 *i 5 0ifinf* 0* i 

Jjlltflt* ICBM (Inter-Continental 
Ballistic Missile) cl'UttS ^ Uftsl. 
0 twfi*l n cir-ta^ «iti i 

fft* *C** **t* 01 foft *01 
c*iw— -4 *wl Rc-t^aac^ra 0fw I ««» 
ft*fc « tfttft *tt*ft c*i fti cwtfl 
flu 1 ? 4 <H* 0 it$ i 


ftwfa 

«t*M ifWIfa c'Rai 0 UW 
011 ft* vc? 0 it* i nUf 0 NT*-*trtwi 
CWSj fft* §10$ *ft*fl 101* 

CJfCK *1* 0tit®r?ft01 mb l *tt iU*ti 
0**i5 0 fo« , *i ft*ion nw 5 * *c* 
*fti wiitsr«i?ft fMfors «rct 
sfoow 00 % *wi «tnftfsri flfewta 

0^0 $t*i« 4 * i? *i1*i 

itft 5 ^ *tt* aj^^tcaa c*ft at«n tf*t* 

ill i 3*10: c*ft areifl iftft* f«®ftt* 
05*0 stu ft w* facafe'® m i fttw: 
ftfejfa 4^11 * 4*1*t1-*tCHltt 

0 fwtnaFtf 0 O)t*^i ftwft 0 fwi 
ftslof* 0 '$j 5 p 0^ft*ftoi iftstft* f«U 
0tU0 5 t» 0tt0 0wft ilftl TO TO 
TO isftU U*oi i 

0 H 0 4 *fr TO c*i i 0 TOI, 0 fti 4 
«fo« 01*1 C0%* ci TO fltllfl 

nt« cUifi^t ?tci i 0t^ftf 

0 ^fvft»ft 0ntPt ci* «tlrsi 0*(ti 
<£fcat«f=T m IC^C^ I 

a 1 -? 



*ra*r faaca cswfor fafaaMa 

*ri$* 


*tc® w^Csft lei 55 *frpr:*r 
H 1 *. I flTOflWl « atltaft* 
fcsfca an $55 to%i aa 
w «r$tf®a w ®?i§ *tanu call * 
$foma*ta} atataft* n*rtf 
4 *' atltafa* ^tcaa aitai ajastcaa 
*w ata« iaa* toIs *ra aiciat a»»R 
at^t Cltatf I ^all (l)| «l'®Jf*5^ 
^*1 9 Cat* C®*fgH faffSHSf 

^csucatu wt* 1 fan® s-ifft* ^faata 

£ifrt CSSrfSFa *ITt*f fata nfaa- 
**iJt«i itaca ajtn* ncaam m 

IfeUWjt ffi-lWIfa (n{8 facia fHR^r 
’J'R 'BlftfVta arars 1 

^ «fc*tc*fo *ifint«i ^s «wi?fi fafb 
cssrta *t*rft5fa 

toRN «fi ^9 my ^tcaa 
mi cm^'Q ^tnai iflf- 
5 tca wtw ai, cft^ nta c*t^ to * 
fo®tca srcatn wro i*ftni ! i *t(*a 
w 1 cTOnta c<*«?fg:a wr«f fata frfaff 
*lC«a*ltt felfafc® 5 «nt«fin iftf $®a 
ntc^ to 1 nw tfwrjt fa* fa* 
^ i^Ct® mi *; cw—fsfti a?ita 

MW& (Pa,) fan <Sta®ta *ft tfCnail 

wi irmti* win fafarc *tai cnc* 

c ^> ^ ^f*K® &TO *ftC=» ¥^ 3 t»I^| 3 j 
^ fafiftnfaia atl&a 2cm-4a>rcaj fafars 
incsta st*! ?»i nt'tii mi 


«f 5 f#I 5 afalfiPIta'I' nlffa »j*lc 3 T^flrt- 
^5 ifa «ic?tn ?wpj facia 
’* =ri 1 ^fa« ^tai ctfc* cn, ata^ata 

^Cattf TOta C6CJ *ft=f C?t*ltn TO iaj^ 

*ic^ ic«r $catn *aci atcaa ifaa 
wc? itfrcwi TOta* *1 1 «ffae cw<J 1 
cm cn, ftTOta «rc^tn nttn 

na 5 ?^ sr£?r c^tc^t 4 «t«F^i m 1 

^ttclfcwfS's wig lift 

N,b ^ttcntctfi f*?ca ’tc^'n fti cf 
w ^^5 mi* ^tc^ c?<n ^t» ca, 
«TJt«rfarfo *it«it¥fe « t^raai—«t 
»ifat «ffwa ^*1^ «rta *nrt^«tcf 

^Ftfofl 4a* ^ ?|5 >ita ta 5cm ipStn 

«fcatn *w\ mim «r«i v*\ nt«ai ata i 
^jkiffftaN « t^faata $*wt* 

^Jtcatfaata ^ttc^cta ft^ftft^i n^fai 
«rta 20 «fn m ^ ^ 

nta €tcatn «i carets aa i fia 
aa ?a|a 5->wtff *sit sftfa >ita f^'Ttca 
affe *fi?i* c^r«al Sfp-5 i 

« catena ufa 
atitaftf ’fta, caaa—attctff>tc?$ « 
«rjt:atftata i\i^ atatfta^ facia w^- 
ftrtil it® ^a^i N 15 « P la faca 
fBf^s attett^t w «fitcatfaata 
veil's faca a*ca can cic^ ca, 
pnt*ji¥*tH cleats ita }5 «rfaf^a 
▼•urtav i 

•ffa fa«rn, ^rift«i faifa«r*ia i 
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TO <8 faTO t 251 **, bfe TOJl 


TOt* nt* TOtn « Sfncn&n c«le* 
nc^fasrn? vi cnei> to lew sen* 
f*St* « fasrfn jplc^ WT TO TO 
a?t* TOt** i *res(f« dhta c^TOct* 
(Tracer technique) *r?tast* £**1 Cle* 
£*, Tilt*! CTOt* S»1 «?TO 

’SftC^a $»iat* S^*t* TOT n^fC* 

nntft's ?i i 35 to sn sf%?t* 

15cm 41 £5 It TO call C’fCfi to* 
CTO« C*11 cnCW C*. ?Kft* *ftc^* TO, 
caaa—NP-130-m $nat* nfot* Ttc«* 
TO, c* w—IR-8, naaafo, «nt*t^Ti tsitfra 
s*i nTO sfgTO f*$-* i ^*n nSWi-ftitei- 
m ueni* fsfw* it* TOtena 

nMfTO *^<snitan *«*1 *t*41* i 

fcf*WC*W «rf$WtCT C«*rfe 
ftfarofo toto 

a&itcn catn wn fafaai 

TOTOHTTO* CTO CTO fefec* aja^ 
TO l w naff *tnc* TO ca, C5*fSF» 
fafaaena to cna sftcna cTO n^-TO 
ai **, toto* c*tn TO^aj =n nefc 
aiTO* aja^tea* to «i caa i"^f 
faatnn ** i 

TOatn catn ^fscaa -ito* aeaj *?«* i 
atntafa* natc»f* TOtem ^ catena faataa 
<nna« nsa far r neaaat* <naTfn$ 

TOe* c^r, ntatafa c^tatCTi catcs&T * 

TOCTO CStCBr^f (Sunhemp mosaic) 

static* vyf fa fen tc* tn* i «ra fro 

^lf%ta®41 ?fir bottle gourd mosaic, 
radish mosaic, soyabean mosaic 
^fatlCT TC* I TOT* CT$ 

«-*fiir *aa c^srfea a'lTatn * itnftca* 


iTOTO «t^at»r Tac$ w 

TOesn i fane* *rta« fastfto neaanta 
leatsra i TO cae?$ n* c^ifoa 
*ftr aja^tca* to fcfsena acar *ifa<jf^l 

(Mutation) acil iTOai *tC¥, C*C*^ TO* 
araTO fai-i* Jrfaata^i *wr t*i i 
^i^at^r *t^i *rtf%fa*i « fifT **w* 
^car« caswfsF? fafTaa aja^T *t«* I 

Agrobacterium tumefaciens Htaf 

ajtftfaat* atai ^ifTO c^fmtc^i <ttc*a 
Tft« «rsrt«lfaT TOtTt* c**i ata i 
nt *1 *ftr* (30 Krad) arTO^ta ^ catena 
«tf«fa*t* t*i ata, ^f?c«rae c^tn n 1 ?- 
n*fs ^ 5 ri i 

^t^a faena c*fn ?cni Late blight 
ai =rtfa antcatn i n^a’Fcna naa w.\ 
15 ffa 70-75° F «t*l*t*t* caen 4i 
Krad nfant 6 ! fafra 6 ! «rcatn Tacn <*$ 
catena «fta«l Phytophthora infestens 

nt*T ^t«*feT n^aren aa^n t*i afa i 
TOt?i sjfsTtf*® faf»a aaena catn 
afaft^la faat 4 t« c^Sffej fafaaena n^ta- 
^ta n^sa i a^sten efta ctr cnci 
?Riti fnafart c^^fea cTtatc^a 
f*fT*«i aja^ta t«i *e^ I 

n'nn c^tnata nw cncT ^a 8 area 
fa(?a n<« naia^f ^raea faf^a 
Tn « nt^nfea n?? nFf® ntaa *ea i 
«*** Tt, *a ^tnntTO af^« a f nn , e *ateaa 
*t*l ^rtapt* ^* i a^atea Tn 'eTOa^ 
n^an'ci wfjH nnt< ajantfiiT fefoc* 
c*ta cTO caet ajax's ^ i ®ea 

cnc?^ *iRtM « ajtftfaafa 

c^^rfaF* fafra*i «rr«eatcaa ^t*tf*f 
•rtei, cne^ to* to tkt ?en t *jf<* 



327 


1972 ] ^ fata <^rte 

itati fflfH *rciN *ac$ ? 91 c? itntifa nattf « rssfa f<fa*i fflrstw 
iwf *rs? toi to f^r-r^ ?csts^ai 

c^*j=r—?Ostfa afc its it* ?®i *rr«st cto i irtsi afa srtsi wi- 

w ?Pr ’«*tc*s wft *rcfc i itrel *t? ci\ »tJ[*rtfo, %, leaf* « fafa 
« ^ 'qnfofss cto c^s«if9v ftfa«i f> <f«n *if*i jpmit? «*r fig fa 
*t:ar »it»ftai it*, c»f fats *rwn vn w tow ( i?< ^ifai 
! ia vfnstii n gati-faffi ar^T) i 


1 ^ StfW1 C5wf®3 U *t*tCTI TO? 


?t»ia sits 

iarr cf 15»t? 

ftftl*! It59l 






■5t*fa1^il 




1.50,000— 




Penicillium digitatum 

2,00,000 rep 

75° F 

12 f^a 


Penicillium italicum 

1,500,000 rep 

55° F 

17 fo 




75° F 

15 f?a 

<FS*itC?? 

P. italicum 

2,00 000 rep 

55° F 

17 fo 




75° F 

20 faa 


Rhizopus nigracans 

2,50,000 rep 

S0°-S5° F 

10 fir? 

^5 

Monilia fructicola 

2,00,000 rep 

80’-85° F 

10 for 

wct OTffca f?f%^‘1? 

CtHfa 

foes Sfmw's 

fig fig 


^fsppl 



-?tcafa^ta 


^rtaREl «rf$ igal *r®3 ^ifB fa"! 5 ? "i^F llc^a (Screw 

^♦ffa fecstTO'ttj'Sta UfoBgll TO? worm) fefsp? ?«» W*» 

paia fafa arWiffa *f<rt«f ua^s to« ifaffaf ?ffa fell:* fafifsri TO I 
I'Kiit flfrotw? fa* ?*n it**ir, cs^fa ftfiTOi 
feints -rot?? «h* 4 if foci i^cti fa’ftfsr® ^si itafa i 'ajgi^ ^*ftn 

ftffitu fec«wit»rr ffai wfcs i fas- *&\i i^-w wt*ri ah bcto i *$\ 
faffa foci srise n#N-faWl iffiti l toi as, <mtw^i 

l. ^Ifc-naf nwtfi sMUfa c?*rc—cfatf*, >it*tift * cmflifei 
'■fat<s fatmfo i $s-s «fafs §ifaa* wr« cis^fai 

2 -Sf itatifa *fitc<i fan fifawr T ft*fa ca-ssi i 
*fa*F5CWI Tfafa 'Q flfaltl i 

3, aw •ifflff® i ^*1 ^‘^*1 

4. c^arfgtw niftc<« nt?tc?r w, Wsi«r 

^fijfs ITS? I ^Jtfo ^[f«l fC«l1--^lKft»l 
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<«'«%* a^fa 5 ® afal ata al I ^ 

*fta <<!«fa “«$fa® *F9 “W ^ta 5 ? a*to 
nCF« at* I ataftft* aWcai 

«(ta. faatraa wa'Ma 
s* fa i niWi *ea c<n cat* ca, c®^fea 
fafas*i wawa w i ^tii apn 
ata—®faanr® '2ffarcrtf5 ^ fafatc^a 
’Ka’H^toi ffatfa® ^at® fefee® 

ajasi® i 

fatacfa atartea ■'“it*! « ▼*it« ca»f 
stfaai aeae* i fa$ ^ *■! sfe* ’^aa't- 
Jft»| ^fai* \§*ffa '< , t^'6 ’itltWJ ^t*ll 
I c^srfef fafaatta 5 TCta®ta *wa 
*tfa*fw®ta faf fawa afcttai cat® *ttca I ®ta 
<s$ “ita« nafai-faafata «iwt«« i 

asataett® at®tat^fa "f®“al ^tta 10-30 
'Bt’T i^> *ft-*t®wa ^tapac*! al ^ I atak 
»iv 5 #^i aj®*t® atatafa® ^8^ aat’f^avr- 
*td aja^ta «1 at* =11 I '“ftata 
*p$CFa f®taa ^*fa atafafa 5 ? ®Y8a 
facto ^tfoat® ®to I ®t$ C®$f3a fafaFatta 
Wfa«FtS I’S <RWt$\ ^-*t«W 
aataa tell are I 

C^Srta fajfaRK*fil 
^itattaa ® lafa a*Fta C^ttiS*! “I*ffa - 
^\i I ^tat®a falfi araWta +* faatfc 
^ ft*tft"ttft Ml «t* 

<®tcfa «t*(t s l at® I ata, ’ta, ^t* “if® 
C«tlS^ “lt« Ml W* § 
c«tt{ft fafi ceftai *t**i <if c«rtt5c=r 
«utfat*ii ^fitfa® “if® “* , *ifa*rtt i l 
*itc^ at w* c’ft® *at“atta^ ca^ i c*ttl3- 
i§«,^ ®aHt®*l fa^a “ta ®ta 'S’ttata 


ftwfsi [ 25 -t a$, tk ^an 

faf«j “jtfatai “iJtftrsa <t?f® “ *ffa- 
atcaa #aa I «wa *it5K« 

faints “iitfac^l 4on- 

<^?ln ; qofl - »lt^fa : T, 18' 

“iitotr^, fafa^fa^, fai^fa^, “it^c^tfai^- ■ 
ftR, fV c?tfa*l « 'SJtfa^ I 
c@r%fl “ifaf csftiB*!^ ▼’T*! «ftfa^tca cell 
ewct i ^fa5*t:*o ffa *iwn ’i^fa 

itfanifai « i5®tw 

VI* ^?j8 ^5* •ffa^ (Mutant) ^t*I 
“Itfafs I ^**1 *( : 9C c to ’tw 

5!t*I ^C»n ^9^ C»ltC»t9l I 4t® ^ftf 

’twa ^*1(9 ca^l c«ttiB*i * 
sit^fai 5 ! “itc^ I «ttal afau «fcaft *ta ^faf 
<49F ^ffta ^t« “rtfaf ® i 
cvsqft 'ii^-afato *tWcar atfaic® *ffaajfaF5 
*fci ca aaca atfa *tt«ai c’tc^, ®tc® 
-fxs^al 25 ^srn ca^l c«TTl8^ I **- 
ai’f'stca 4^-afai, ’ttai afaff ^^sitfaa fafaF- 
ac«ra »it^tcaj * 1 ** nfaajfe ^ca 
afa, ’t*!, at ft. ^|t, aa, c^tata ^®Jtfa 
-twa v't’t® atacaa acal a^taai 
aiaci i 

caatfa (Lathyrus sativus) ^tatcaa 
L v fc-t «rta 50 *\*? ‘aaa srfac® eta aa 
<aa^ aa ac*ua atc^ ®ta faatca «icaca 
^iaata aca ate a i faa ^tea <«ai5 
aitatataf faatv aat< ai apata® 
a?tea atata aca aa aa^ cat^ feafacaa a® 
a^ aea ar? i fifa^at-fa^tra catatsa 
!jta aeal aitfafaeta (Lathyrisra) I 
«ttaFaiata*t faatv aaKiBa atatafa* ata 

^al B(N) oxalyl, B-diamino-propionic 

acid (BOPA)I a^atea «ta®ta *fa 
ncaaatatea ffta ^ata atal afaa afta^ 5 
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*j*, 1972 ] 


*tf**)fo tfc ro c^lffl ®t*! 
'$3tro* C6&I BWIS I 

«rt*t* «rfa*M sfaart^t* ic» aesi- 
antfroi ^ritf 1 !® cufa'efro* 

(Methionine) f*c*fa«lE* nfa^fa^ 

ss i ?faw fentcw nffcjfip *?$ ro arf** 

c’jfasfjR^ sta* «Jnt«r^^5i 

■?lf« *w« m\ f<fo* rosn- 

ntts *rfl*Fl-fMPto &e*icsi 

«rht* ’ifata wi*\ ?jtf5 

'qjtfa®, cs*r— frotfa*, frot»irtv « 
«rtafor<5tft* ^ntfar®* *tfa*ifa g%a ®rgr 


aft « *f*W fro 

roan m i 

fftg ro*ls mu wti cwfaw 
fifaro* ^twtffo scti i fiwtn* 
*Wt» “fftt* ifPWltl CMffiW fafaal 
vft*Btw *1*5* sc*i« ?fi *rcroti «m 
*nst* i *(Vfiwfwi &*ft* ?w 
•nt^g ^*!*t ifa* *k«t ^it«r 
wf« fefs rot 1 *rMi s*i stf, ^ w 
SfTS WHfCT* Stfttf* fs’TtE* 
C*5«rfe* faf*S«1 «ft*« *JH* * 

st^gJtett* *T*5i i 


'vUlv 3t*rWto»ra ^t*f\5J 'Q ffl-Wf 1 ! 

cs* 


1192 $fc*r cstsfts c^rCt *tg’fg 
v jff*t«rE* natfar® ro fasftre ^wat* 
fltfcfg «rfgii fiwi *it$ta * $*f 
Wtwai ft*-*’ ascasa ca 3 ! fratc® 
stars roa i «fcs* roj 1320 cro 1413 
l&tsr *i<rs nu 4¥-"}' as* sc* at*r*vi 
stars stsa i stars* cia w « nfa- 

nstfo ^sroi $s*is ^ntcai ar* 
wtw* ror at* ftw aftwf* faro 
^tarst fs:*w; s«n—starstc-ra «tfoit*i 
filths *W (1320 CSC* 1325 
$tS), #t* *tjl catsft? ft* 55»|f 1325- 
i35i $) ^ frot«r "ft? (1351— 
1338 t: )i n’oni wr ciwtv frot^r 

“ft?^ « ciVrtfif UAU 

I 


?tqi rotf^ 

« 5^«t l nt^t’arar 

fgc«fc*ri itwsfat* 
i tft 1 !, fltcwi «it^|g, 

mm t^jtfvf c*tt« ^c« 

$tti i *ft^ 

«i 'Stew ^\ ^ i ^rtroa 

wi ?c^i i fircit* ftEfg 'ttn- 
gNt« »i^l *itf<F ft»i «r*w i ^^tc^nil 
f^f®?r J,t*1 ««>ig 

aft®Ttro« f^^s* i ror start* 
start* ^tf* 5 !*, nts*-:*t«rt^ f 5 !^ * ¥t*- 
W*i «*« ??s fs»i cs. ^tsi ^iff ntroi 
* ItTO =m« « 

fwtn. cwi ^^*tf*^ sE*rar, Prs?n i 
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[ 251 1 $, 6& n«tfl 


aeiftcmi 41tca fg«l Cltatl IS fe«sn 
$cfca £sfa «rtit* i <*fe ertntcna fen 
Mfaai «tfsafns ac* $8«fn* «tn 
^cu cstci «ftii cun cas i «rtitw« 
faca <fla$cl cst* itai isi acsi ai i 
s^natat? fan Mi «rnti * new ^a 
f%«Tfe nfWI I satafan itatfna * 
itafia «rcatsFatsntca ife nc^ fecifsn i 

fe*g Itgffl Mllti fen ^nnatata 
atfis acafgn i catnacn M fa^raaffs 
wtaf ife- ^afos mfea fan $fe «ki— 
it-stesja sefa ns to aata area M 
«w u)^ $cfa ifcltii atfcaa 
TO I ntnt* iticaa £saf cantcni 
cnatn nas: «tfaac?a cntfiatcn n- 
aaei £sfa aai acafan i 'itwwa c«ratn- 
«f*i itfe ini catais ti> frea fcsf* 
*csi icn cgntcni itaesi i ^taacra 
cq^ to fMh-iafs «tfata catna 
fa^cn fMM-iafsa afai «r*tatfi s 
gcafcn I 

«rfn fen ni gni «m ^a ca an 
«tei fa** fan. cM stca$ afacaa «ftfta 
tofi aaata are* ^nnataten afaeaa cait« 
gi *wti fan I sea citfefafe 4fe fan 
aitfStfta, Mft s <tc^i «tfa 2200 i* 
aca fa^s i ancaa stantcia tffalcaa 
entfe Mr fan Bta ifacw ca^i nlfe 
cica* utateida fena if* ^ «rt?fcaa 
fewsi fan «rfa naa^ M I wfawratiten 
its cica Staten wi aaata we* frwfe 
^ in-fetsta ^s TO**tca fafas 
acaftn i atan faaftwtcn n^asf aten 
itntfe^ffa ftnsfa attaint * fwta fasfa 
TO fafa-ca (ai «an wnrt* ^c*e^) 


near a*l aai na n fa I m-*rfatew 
near nfafalstcn fan nita*en astata 
ifenn *** i ^cfa <ti^ta cica 
dci caa ni fan i aeaafe fan 
'ntata fan i srtlfcaa fenaafta nitateiefe 
fan sfa « Mi fac^l *aata are* mif 
cjftaa i «rtftcaa nti fan .cal caitwi I 
«ttftcaa near^ ^a*atareaa sta fawn 
aaata «resi fa®^ 5 nw atn fan i 
^jsjir «tt?tcaa near fan atatafB «reantai 
'newa near ca% sM «an aa^artfe 
acaea i «tcanta»Pi fan t5 « 
fe"^! atew ’itci fan \*sm a’lca 
afea fe*g aea-Mil b€^i at*l frea 
^reantea c^fateai cas i naca^ atsf 
sntBena <ae* nasi <n^ aaa m 
«teanta «n* « fe*g m aesi i 
ntat#f aptanta alfns a«ata itifitfi 
itanta ntn-ita ciea itn i^a ni 
aesi i ^rntastca *tfei ^ ^ ^tateas 
ntn fnca »aitifta fMti ata ni 
aeafan i 

«rt?facni Rinata ten fssen faffei 
^ena, facias: to i*cn ^atasufna 
facia cata fe^ ^aa nt* ca^i at** 
itcn n faga fen 'iffansj fa*ta area 
¥fffecaat^l ^ Mi®* stafa* ftn 1«1a 
iftatcalfesi iftii, fae^cn ic* 
c^taa^s* caatnfafi^ ^ s naff atat^i 
^af«ps tfrcaiitew fag fag faafa 
*naa« «rte^i »airaata «rtnta(5 ^{8 caai 
^aei fa 53* ftm <rf*rtcr f^n atnsaa, 
caratai a?n, srantarai « fafil ufven 
«rc* nata a^ ^sjtfa I nitea cataa 
cata« aeaa ^tcaa afeB atcia affe aja^s 
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se*fl»i i «qt9* f**i 4¥ft! m 
^tst’VI-H, 9t9 s-9tC9 fl*r «ie9¥«fa 11 , 
c^«rt=r cae* wt9 fte* 9tlc9 at«9i 
« fssw «rm *9i wv i <*| •it** 
w w jtnaifcinfe® ftffo «rwr?is 

41$ C11$ l9t9C\S9 ’KCat’T f|?I I 4$ 

SC^I $9»!C¥9 I 

%* «t»i a^t* ^9fa<® 
«»k* I 4» 41$ ?fa*l 5i?5 *K9I 
fci\ I 4|«TC 4)| 5«f «*f9 C^f^fl 9t9 91 I 

yf C«fC¥ f9fa93TC9 «t9fr® 1Z9\4 4)| 
m fc*fC9 nm-?t9t^i 250 
^1®? fe*j» Jj^fB flt^l faea 
§d9 »rr«r f*»i i ^{Bc^ 

4?|B ctt^tt^l *W1 «»l I 9C9 *9 

4$ f**1 ^99 fa*9 f^C¥ «?9fal> 

599^1 <t® W1 *1^9 -13F9 «li<?qi «ffa- 
C9tC99 CM *?tsf9^ I 

sHtfie^fa 9||C99 «Jt*t9 «Wf9 
*l*5«ft*fo I «ftftc« «ie$J¥ C¥tC e l fai 

3f^9 C9C¥ ck*I C99-9F91 «n«f | £9 

C*tB *fW#l‘ ?ftf&9 4$ ftffe 

Hlfal, *t9 ^Mt9 »Tl9k9tt9 «f VS 

'®|5C¥'8 4% 99*9 ^9191 ^tftW fofa 

W5 wfol I 

«ft?lC99 9C9J 49t9 £fC9-f*fC«f fijH 
^9 4)¥fS 9t9 I 4$ atfapUftitoa 
f99»« 99*l^t«f f|^9* 9J95® I 

f^5£99 599fB« 9t|C99 <4¥| 

w Wfa ^t?f®9l 4)| 69C99 ^tCF 

*19*16 «^9 9^® 1Z1 fofa 'fi^ « 

^ 9*91 %typ 11 fw I «Jtw natft- 

91^9 ^ 4$ *^®faa f9F9ff C*t9 
C^l »|R»« 999'? * «WtW 

^ f99tnc? 9t99t9 afca 4$ 


*«P*?»1 9J9^1> 111 ,] I |99 9j&1 9C»f 
C*K*¥ Cl, f99l^fl9 «H9tW ^*1 $14 
^91 ^C9 C9£9^ i ( I <H9tW 9<5 

^f9C9 fsft ^St9 9WT C9t*f1 
’ttf^C9 C9C9ft^5T I 4% C^Tf=n ^91^ 
9C9 41$ fatfc -rv c^t^ta ^5tw 

c^^fBa 9?9M ^sk9 *ti>i *iU cw 
*fi9C9 bf9 I ^*fC99 f?C¥9 9tf=J^| 
nttf 9tC^»! nt9C9 teU ^S9t9 'D9£9C9fil9 

«f9 ^ikfif «k9 «it99 w* i »rt*ri 9k^9 

*ft9i:9 f^f*i'$ 4i3 ii^gfiB 4 $ 99^3 

»l\Sf I CJJ 3rC3 ®t9t«9 991^9 
^t 9 fW9 ^tRc^jB , 99%9 

^C9 «ftC5 I 

*rtfo5f« 9^t9 9t99|9 arc? 

^*(tf 99 ^i 5 C 95 59 C 99 ^ 9 C 5 C 9 mil 

Ttn^ 9F91 ^C9t^! 75 fMtc® C^^k^l 

419 9t|c99 C9ft»l %9 ! ^{59 

9<t^t9 ^tC59 «l^-T9 QZW1$ f$W 61 ^ 
•1TI 4)9^ 4)9 C*JtB 80 ^£^9« C9^l I 

«k«J* C?9k^9 im\U «ltc^ f^^SC9 
CUfatWI, ^ * S*5k*l1 f99k^ $\1 I 
41®tq9 9C9J f«s{{Bc« «Jk^ I 5^<!B9 

f^3C9a fill fq$9t9 UlU C»f{B 9^1 
ft«ltW9 f^SK-r ^$11 ^5* 11 9 «(k* I 
4)-5k9 iffy 'Q 45^ %fy 9^C*(9 ^t9 

im 9f99t9 4l^C3[ 9J9^$ I 

4intC9 C9^| 9nt9 W9C19 areal 9Ff^ 
9J9^t9 ¥91 ^C9t*l 41K1 4j| 99Cf9 
*frftl-*t*f« MW I ^«C9^IWflH3 
area af?3 ^1 «rrca9 vs^ta flea gjkffc 

9 / 9^5 izm I f^ 3 e 9 30 ft 9 ’ff¥t 9 tilfIB 
it* ii ^kai fenfUa 5 fa»9ls 
$k¥9 f%959 f?ea ¥W9 ae9J ^tc»ii «re9-[ 
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•fa * f^Ffa [ 25»t a?, 6k nWI ■ 

*ta I irea fena?ta *t^9r fa*to*l fac^a? at*T$[c?a stStoal s?caa wic*i fa®i 
i totaa fat* Ife <aia<, at^caa fa* ^*r * ^tftaa «rt?»n »w staatca fiw 

*tfaa to tfHi i toa « attoa cat$ta ^tsrasj « f sjc?a «rt*ata ?« i 

^C*ia WTT C*fa *fa1 °8t=T I 55 *Tt*« f«w fac* ^afas fa'fa faf? 

^ fa'sttaa ifawiB ‘$fata’ ai if toil fc*ta*ta sr-K? itc? ateai ca^s i 
'Bffafaa I 'stof ItStWl (Centering) sfantfa *t!tatC*toai 4 $ it? afhftM 
fofa 1CT «ta fofa *51 ^a$ ^tafavfta* f.VS\ I a*iC6*ta 5H- 

?tafa*i I »ivn itq*?fa1 «lxil3 w*: ?t*Ptfa«n 

aja$® ?c«l i at?aw afaca fa? fc"g 
itHfal afata i atntcaa ?wj fa? 

$w 3 ?<®tat?a >ia:5a ?iata c i at?- « s^sai afaca a?ata m* 

^a c*ta ft?4? «??? *ita ca$ i w luteal sfat? i faafrai « atsi c?c* 



?r$r 


ataatai atfta a?n 

i—5??, 2— ^*r* ^f=» aa, 3—cat?ta *rteta?, 4—'?t?«at*ii «r"fa aa, 

5—afata, 6—5^1?1, 7-^jj «tt?fa, 8—foa$»i1 ^ ^3f | 

fas naa^fatw cit?t au*ta afat?a (1451 *sfci?f «rsm «ttna cntnafa^i a*ta ic» 
c?c? 1517 ) ??w *iw i'®t ! flt'® *i"flt,f at^fifa fe*$ *TrfS? to caai fa’' i 

test Italia ?st« ajfea at?^c$a watia ^fato aftaaataita *?fa ata 
«ltari? *jt?wi fasifa canasta I *fata c?a 4 $ aaria f*rtH-*rif* l 

«jgci a?i ?? ataafal ai atiatfl* i aft awasit? ?*? «n.n c«c?$ dhtcai 
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ata, W ftca f?a ton'll atftfta <a?ii> 
^?w i aa# tf*li>a ftfai ^a fn 
4$ ^PT I faPCWa feaa®?ta aa»t»| fst*T 
cafattaai i aatvi <afr aa ata 

at? ?at®a i ?ca $fai «rga «toi-at®fa 
cat®? ®taf?c?a f# feat®fa ?at® 
atats? l <«$ ^csra cf atMl ft? fga 
faatftoa totoftfc I 

WtiHiTl 

faatvftwa * SfatfarNft cafft*?? 

fa? $??? (1325-1351 $t?) $?a?t?tt?a 

?ttfl f?5t? «raa ■« faita aataa ?t?ia 
?r?fet? faff*! ^uto «rto to to 
tofata? i *$ f«tfc tft^afta to tos 
fag$ <«?? c?a? i »aatc? . f®f? 
toa ?*a WM ?caffta?, ar??ta 
fea «ft?ta?i «r<K ’jfafta ’■rtarsf*! i 
aaft? *n ?! to faa'fa *??« tof, 
®tc?a acar a*afo® atacg at®fc fato- 

43 $-®a1 « toF® 4?f3 Wffta (Sluice) I 
vaiB? & «rtti to? f*5 i ?$? 
a*taa to? to1%a f?a 
5*i <?l vrato toftar <Sf 5 :? «f»i 
acaa ?att?i « f?*fac?a ?tw f?aft® 
im 1 

vi star c?to* $w to? ^itoto 
atacaitfh caatcaa ata 1340 ffetr? 
to ?a a® afta ^ta v? ?tf?ltt®ra 
catastatt? ?t?t«fa® ?ta?i ®ta 

?c? toft® «rto?« caaft? ®t«i cat® 
snffa l rot* to? ?:?-?& c®ta 
*?c® ftafgn $t« caatn ®fa®ft«fa 

1 ?fw c? f??ftt? to 
W ?ca to ^cns csti ?tato?, ca$ 


cto faafs ?tai 1 frit ?*a aft®!® 5 « 
ftsSf? fta a<?tai 4 ?*n caatt? atroita 
totca cf? n^c*il 1 ata ft? fe®atft?ta' , t 
tot* attfa w? caatc? ^t^c^ia ftf 
*t?at? vf gf 1 

^»ft?t? ’racaa ?? ?t^«i ©f?-*fp5W 
« ^wtai ?tafa at^ta ?tca to®tat:?a 
f«i « nt^sj f’ffe *r?ffa 1 3 T?® i ? ff? 

cat? afft®tt? at®-a’ ^ feti-?f«ai if a 
«rfftcaa ^??«lta ^aff® «??l6cftfe 
ar^tc*?3 fena ^®fa ?ai ^tafta 1 
<?t?a *r®t^a «rta ca? ^tcna f?t? 

f?f?« fa 1 W®: 1030 cat? 1090 

a^ca?s ?c?j ^ar??ta ntatataa 

5t*f?t?a afaatf5 ^®fa ?ai ?taf??i <4 
ftai f^iSa faal? «ifa?tta? ?f f?a 
aftcafta ?ai 1 ars^ rfa ntac?ta aft*!- 
nto f?? atft? cafat^ ?ta ^®fa ?ai 
u??fs to f?a 1 nfaai 

a?? ?aata a?a « caatt 1 * a^ala 

atfl ?ca afacaa sacaa ata f?ta 

afaatlS \to to afaal ftaffa 1 fa^ 
a*a?i ?aata ^ 4ata c?ta at? 
fa ca, ^af»ia «if??ttaa ric<? ^ afaatfS 
a^a ?si f caff a 1 1:^3 ^Itsa fat? 

nfftc^a fafw ^wsta aa aa 'sto® 
«tt^a«fa « a tot? a;?f i ^aaata 
«rf?ta ^®fa ?al ?a ?aaai l 5 t«a arafta 
aa*?a ai c?at?^5 ?ai fa 1 

aaa®t ?tca ft<a alc&a to afa 
fta? ?at ftafta 1 a*a fata at^caa 
to f?a atffeai aitoa atats 



535 WT* ^ f^Slfw t 25t *f> 6k ^Jl 

Wftf I to* *V1 *^f?W 4tf1 I « 

srtf* «rf*nfa w*i flg»i ¥w «m «rcwt*. *tto* fcw ttfi 

«, ^ vfa ft*i m m i 'e ^fw cm wt*twi fww w w 



ofWttftr sc’la m\ 


i—■nfi^n, 2, 3, 4—WUfa, 5 
7-??<?*, 8, 9, 10- 

’rets* *ffl *t«rtTO*r fe«i 60 ^ 
§15 «rt5U i «rcw 
«rtto* »rt»rc=T fiw *rfii«ri i to* fwt* 
^t« «rrmt91 -itot^l - «rm- 
*tts* »rrtw fe*r« to fefai c>r$ i 
c*i$fc to c^t*n mm «rnt®Fw 
cro1 m tot -tapj vrtaniT* 
*jju m *n cqs i fifnn- 

*fOT* wfe «rt£t* c*ir* «rc^fc1 c^f%c?r 
««wi w ^twuftw frw «lttf 
ft*ft»i 4fl5 stsi «rwwm »ito* 


-${5 sifts«*tfiw. 6—•ttof, 
sifk, li—'®r«^f i 

« sto* fto $? =ot* *t«i 
i ^fzm to* fto *oti «r««r*i 5 ** i 
®t*ns <sT*t* s?f& st*-t*t* to ft ft* 
st« i ®t**r* ^*{5 scsnst* i v’ffl 

«rcww s* *r« *t* $ vn * Tt**f3 

itotit sc*"t*r* <rtTt* tot* w 

ntr «tw“t t*i ^:*Tf*j ft*i i sftot* w*i 

to ct* v ft i n? ntftc?4 ft to 
fesest* Tit* rt *rtft *rtft« +v *rc«J* 
stftc** *tu «mntn «iiwft*t*i 
stft* $iBc® ftstfc *t<t* wi i 
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akla afattwa feata *W1 «Il^i 
4a atfetaa far* stant-r nftata atai cafes i 
afaata feaa ura^'da «tm»trt ^t« 4<$a 

33 m 4*|3 ca$ I «HC 3 *C 3 * 3 t*f faffa 
^C53 far* C3n ciftf, Staaa 4*$ «1W 
•ata i staaa atfata *ra* ata fafffe feara 
fed car* i caata car* tflitaraai fife 
« afi<*W K* C^fC* I 4fe afaata m*\Z 
fewS 1 fa3H *aata ajaTl faa I 13F3 
3T33 ^TC^tfea «tfscata ^t3« ^ 
*aata ferwr« afaata Wiaa afiasl «tt3« 

atffen C3«31 C3S, attS iatf*W C3$a 

feaa fan «lfatW *atS 31 atW I 

fife »|fi< aafe 4*f3 feg *L*C*a f$3 fa* 
fad ®ra car* i 4fe aa fan 

-aaraa *ra 4fe ga*c«ra feaa car* 4a<> awa 
^ «ttficaa feaa*ta cataa car* 'ai^acaa 
a\fi* *rsi i a*K aafea a* caa at* 
car* fa’ffe fed car* $ feg «ttficaa feaa i 
aas^a^ fa"fa can tftficaa feaa «£ata 
call *ara« atata a^fia *ta i aaiB caa 
aata *u 4*$ atcafe «ftfiraa c*f*a fan 
*r** ata fa fa fed 4*13 ^<c«*taacaj 
araa *car* i **ta Staraa atatafe A\- 
ftc* «rtc* «r*fic*ra *rc» 4 *fe ntataa 
caf* i «ta« 4 fife aid cafan «itata 
4*ft afi c f fer* fata 4 *fe fe^ F?ra 
*tai ata i 

saraa «m far* *itr* 3 $* « caatra 
ana *aata faafa «traiwta i 4$ -araa- 
atafe 400 t&tra? £sfa cfiastatna fa*3afi 
fat fafas fecatata £*ata afarcaa 
•acaaatcaa *ai ata *faca caa i 

3?* car* caa ara *itaata a a ^a «ia^ 
'aw* atn fa’ffe can fed 4*(3 a^ra 4ra 
3 


c^attai ata i aaa^r *tra t? a^a 1636 
litraf antfe itatfta 4^ a^afer* aps- 
fa^tl ^aai 35 a «it*tra aia *raa 1 
a«ai3 at^i feg *ft*tr^a feaa *iafa« a*ata 
4at3 car* a* ?a a^« caai ata 1 a'sa 
car* «(tata ^t3*«fa PTffe ^t*t^t*t«tra 
feri fan 4c*atca atatr?a g^ta fan 
c«ftnr* 1 atarara aa aa $ ata *rtr* 1 
atatatfa ^afa^® ^13 at?i at^tr^a arar 
«ttc^ 4^ ^f3 ata 1 afatr'sa ^ta 4*13 
aetata «itftra caai 5araa 4* c*tra aatrf 
4*13 data's 1 an a$aa a«t*^a 
aaj^tra 4atra ^fe feg fafaa feaa *tata 
ataata ar^rta^ *ai aa 1 atdr^a stsaa 
car* ^^"r’f atai awa aca £f|a afaatra 
«fa *rt«ai ca$ i 

caWtata fa»ta « «tfarata 
ai^ta a fa® aia^tfa car* fasararra aai 
car« atra ca, aar^rna aann afa«ata\ « 
fa^tf^i* ^®faa am 4fe faa ^¥«a 1 

faratw ata $aa* (1351—88 ^ta?) at^ 
fa^tra ca fe^atfl faraa, ^ta far«fa 

caai car*t catan ata 1 fafa fara- 

fara3-*“«aat3 feta afa ^tatr* 

ca aa a^ ata *cac*3, ^sta arar 4*fB 
arai sraatataraa aw data's fa^traa 
«taa few” 1 

facat$ atr?a fafH ^ata «tata feata*- 
a»far^5 feta faaf* 4* caai 

ata 1 4fe *tc*n aitn^-r^ 

cac* q*i$ f*a 1 4a a*® *taa« faa 1 
ntaa *fatfe 4 ntacaa *twr ^aat « 
^fa®iita"aa afarfaft 4 aw fa^traa 

ajgt« *tfa»traa 4*t« ^«ta *43ta 4a^ 
feta ntaafet ^a^traa ^faaaifa^ta *ra 



338 to* 

toWtlSS *T«f SR^S SSS St*StS 

stnslnl to «ns< ntStSS 
fill « ntfatoa tol fast* 1faw 
Itfwtfir fMH **W *Hfan I *P Wl¥ 
to to^j ^sp total * to*a*ltos 
*at$ stafan i nsrs st* fato 

^swfCT ctotP nai « %s toto n-n< 
«i csenntna ars*ta *ai tofan i 
wiwi to« sen! fani*<ap 
nfast<£ tot* nfat* *nto<5tes cstto 
*ai ntna to st* ftto <as< ^P *vt 
a*s ntna to to» to P*>jtfa tefa 
virs *tafan i to torej *n*atns *tw« 
ft *s cnm sta i *n si fag *nwn 
SFal tofal* «t« tow CStStP 
sssta s?tn gtwi sisj tftto to toft 
sai *eafan i pstawa sfataa faw gnto 
* i’s-^PSI ntfwi i 

to c*fans, scvstots. fanta« ftto 
n*n nsa faeattotes &tap gifanft 
f^^tn *eas i 

tottofa 

3354 $tts? ^tto* faatP’ wn 
toto *sfa*> fawt* ItW* assist 
tottotw* fatoto w w i ssfats 
faeat* to ctontre IS SSRtSlIS *tw i 
*P ftntn «rttog^P fan vf( «tto“ 
cssi i is tot? at«rto stnto « *tg- 
sfa* Pstasstfa fan i toto *toa 
ns s?s *s-nt*e*ja setos* fan i 
*tto gsta wt* ngs nea mp «tttor 

nfa<»j* ga i 

««P totes 4*13 *twrai P«a- 
nto to faT® nsi ftsPa frr^r to 


fato 125n *i, 6fe toll 

stPena cbu <nn fa *s «w wgrta to 
fafa stPn fi^si stafaws P*f> totcas 
fcntaa njtatenefc stesr sttsr *nw to 
fail <«P is aft* faea toa fcna to 
« s^fi fawn sFfli i 4tttos seal 
strar nttsr fa^««tcs ckn csa*si 
fan i 4 «fa s^k?* nto^i njp^wn 
i ^ftotwi «tsfa toi- 
wts nfos faw «isfa^ fan i to- 

»np ctosntaPa f®^css faw 
«isfa® 5siss nten fan ^fs^tess ^ « 
^nse?s stnto i «fst^ <tcs"istTas fansl^s 
faw cs*:s fan fltslsiw 

w « ^fa^stto 5 ts, csntw fan 
itaifltntn si stnssn, c«rstsi ssn ^ 
sjto^ «itto i nils Pl«n sfatn San¬ 
tos seoj snfan s^ssts ^fssts mw <p 
sttntstos cs^ts <sttn«P sfacss csstn 
nsfa stsn^n^ fan i 

ctonts «tn «ftSfawn « 

«its^fats «insi sftnta ’Fes^P biz* fa«» 
fan i nseses s^ bssP fan c*f«sl^-^- 
to, csstes s(n^ts ^sntsts^esf w4s 
fac^s «nss «its?ssts nfsstn^t fans i 
<np ^fs^:® P'agjv B^ess Btantn facs fan 
ntwtm statu i «tw nssta^ «st«?- 

ton^ snwt i ^sfni Bwfnre 
art'Ftf.f, mn-Pto, srttots, nnfs^. 
£w?s stnto, «wtto, ^jwsstnto 
P^Jtfa fan i ssts stws «rtBtsn^niT * 
enfants wamn ^sfa^s nca* snto si 
srsntstacns Pntnst to i fantn « to- 
<aP snfstRs Bats to wn toft* 
cntwmfwr nses^s a[sts s^s to fani 
^sii smfarn toi wtPto fsfas vrt 
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cfft citfc fe*tt 99 tnt 9 499 «rr*rtc«r?i fw *rW4t9 *tc* «w c*t* «<t9 c9t*i *t* 

4 *fi> *f 1 f fe’lf’RtHtflO fl 9 ! I 9*9 9 C 9 1 t* 9 f 9 *f 9 ffnt* "Tte 4 !i>C* 

cittoifa c#«tk«i «ft* 4*ft ft-it* « CW9 cqcf »rfac^ 4w f*c9t*t9tt? *m 

fast* $* ^9t9$ f**l I 49 W^fatH *C99 I «ft91 9t9, 4^ fe*£ «*fec* ^9 



ff C«t®f It* Cftfe*lt9 ^t59tfa* =190 

l—wnn,2-arwfc*T9. 3 —*m, 4 —*n&, 5—99ft *?, 
6—7—1tW»l, 8—C®9t91 9*9, 9—999^ *tW9 

k. ^ ^ 


wo «ttcc i 4 IB 9 5»t*r »it& fn9tf*i® f 
<4few <ftcn 9tt*T «lt*tC9 *C9“«lt9l 
f’HtfttW *1® 9C9 *C9fl1 *f9 *T9 

fo^jl faf«9 *Z9\ 9f9fl® Waft* fc*tt9 
folt9|* *TWI fc*t9*t9 9<Tft9 99®»l 
*t«9 99$ f**f 4$ $9t9®$l 9® iffg 

ttTOS. 4^ *t9*fa ^tffC9 Oltfe 9C9 
<*<* I WtW9 4*$ fa«tjt® C9^W¥ 
^ §9t9®f59 $*f9 ltf*t$ I 


9t99tCT fit* 4C9 9tfa* 9J9*t9 *p9tl 
if*t9 *91 ^91 999t9f9* *tp* ffate-t- 
f*C9tSflt£lC® fafa® «ltt* C9, 4f{Bst4 
*tt99 Cllf C9t*fl$ *91 4$ filt*l ¥$$9 
«tf® f¥l9t* tt* *1®J* *Hfk *9 499 
4$9 9t9 (.99 f99t9-t-0rft9 91 1*feg I 

$f9 9t«f9t^ f?C9t3ft9tC99 99fafC9 

4$C* 1f*T9 *9C® 991 *199 I OTftl99 

f* *« 4^ sifa* 9tfinr f9C9 
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ffa® tf «tC9 «if9t9 ft^ft^tt? 

'SftR *91 9f3, C9 ft«9 C*t9 fc^t® 

^st^=! * 9 t® *n nt®t® 3 *i*t*r fttsft 
4* «if %99 fent® «rfft*f 9 *199 i 
*r*t »1^ ^ifift® « 'scs® *i9t9 *wi *3fi> 
*td® ^tc«ra wr c4c® 9 ft® 9fttc9i <s$fBc* 
ntf&cs 9t9k9i v i >!9t9 *rfi 
tfc®j*{5 *r-t nfiftftf’ft ftstfaifB 5t*t® 
<«*f5 nt^re ^t*f=f *t9 9 *iit, « 
*W® 3t«ft9 C»it* fa® fill 999t«ft® 
*1! *t3*fi> 9^ 9^ C*iWt9 fc 9 !® 

®t91 *3 I C*ft*!t® ,«lt9t$ ®9t® n® 49 ft- 
«1C9 =Tt«tC^1 V 41\ 1367 $tC9f® 

30it c^ft®® ’faftnfB 9 ^® 

«sfi>C* fil! $£«! 9ftt®tC9 Tf*f9 *31 
I C9 ftfSfftsftft® ^9t3t®9 fc*f3 '&9- 

fa* *H9 *®1 v . c^f5a *m, ftsft * 
®fft®f*i 99t<*C9 118 ^5, 83 ^ * 
55 $ft 9<f*t®i vra3 3>5 Pt®ftc* *ftVf1 

9 ltf*i, »it«i « *twi nft:®® ®t®t*i £®ft 

*31 ^3 I 9^5® ft* C«t* fe*fo fpfC^r 

w: 9* for *rh1 4$ ^$fa* fafft 

« ntfa"t *31 3>9 1 C*Tt 9 t® 9 ® ®t$® 

$*1® *t9t® ntf*H *39t® *J*| ^glgfa 

tfW* ^ *tt* 1 

$t§5T-*iftl 

S**9 ft@l® C9 Wfa* «9®t9 3*11 *3 

ft*! 4* {5 ft3ft qtarfifl « 
<$t® *t9*9*fa ^itjflf** $9t9® I 4«ftl® 
9C97 f*t®t* 1ft*9 *T9tftt9fafB$ «f«ft=T I 
oft ’Sftt’lfafB *ft1 *t® >T® f*g| <4*9 

wr«rftt[ *ft >i9 fcqtre <4*15 99*119 

*ftl9 liv 5-9tt9*ft® 9<® ft«3? ft*! I 

ICf *t* *t® **! C*ft, *f£9* ft?! *fC*ft 


sftt® ClCf I pfaf *t*t*tft C9 <rt«C9 
<9^91 ft#t «fft¥tC93 8fC^ ^191 fJ5 
^t3ft*!. C>!9tC9 ^3^ ^5^99 

9t»T^^f9 9C3C^ I 

5t3nfP39 <59^C*f9 9tC9T ftC9taf “ftC93 
^ 5 ! J ltftC 5 i\9t5 C9ft(9)5 T^4«tCTt 9ft« 

I 9<Tft9 <ift *l9tf3C^^9 4*- 

0|^ftc3P9 9f*T 45 ^ I CW*ft« 

*lt9tft91 « «ft?ftC39 Ul* C^*!tt9l I 
«rcw^ ftc^9 9tft*fci o^n dz*\ C99 v] i 

IW ^t3f59 9C9J 33W19 9C1T 

ftsit^^S 5 «fC9“(9t9 I C9\'<l{59 ^*TC93 
ftt¥9 «J*!Tt39!??! nTt9t:*tft9 ^*f3 

fft fnnti 9® , «iu > i9 ^*f9 9i3c^ 
^E5^t9 ^5tc*!l ll^sr I ?M ftc^ 

>ft9J9 'Olitf ^W5t9 C9f*l^ 

C991 ^ « C^ft bt^t*! I *J9lfiPlVtt69 
^19 «JtC^ 0)^{69ti9 9^1^ t® ^9* ! ^^IB® 
*|f*69 C93tC*l® 9C9J «lt« CI?tftC9l 

ft*!t9^» f993t9 I >19^ C99C« V 

’ft'rtft'fl ?C*!« ^9^ 3tt®1rf9 *tf9Bt3^ I 

uft *I«W9 ^5*11® 

^C3ft*! ^*l^t9 C9t?1 , 9f ft 9 ^9*1^9 

«Tt9C*l I 1388 $tC9f ff9t9T 1tU9 9^T« 
*(9 C?I“T ft>5*y9!l « ^5® 9t^C® 

9tr^ i v faf ^t*i *rc® 1398 ifcrw 
93T «9fl3t® nm'v 99®^t9f9 «[ftnft5 ^®?9- 
•i* 4$ « ft9tt*r« 

^C9ftr ftn! <3t9® Oft3F9*l TOT I 
'5f3C ! ®9 fcn3 ftC3 ^f9 9Cft»! 9*!9*I ftc® 

ft99^ «rf«9t9 ®tft!C3 ^t® ^ftf f 
^tC’T ^9® I 9t9l *319 99^9 fW ^ 

ft&tr® V I 9t9f9t9^ ft^9®tt a 
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*ca «w $t9 <¥ w c«it*c* toji 
*ra i *^9fro scna «fiw 

sta fafta Tlftrs i fturoi tojji 
*rt«w-c«ttwi$ ^tum ft®, $HtTO ftnltta 
«i»tf etfw *hs emtaraft f-idcw 
TOJ1 *ca ft i fifwi toji *aft ft*i 

^t9 ’Tftftl fH9H I ^ C9PW CH 'ill ftlCTf 

9 )ftafH ; etvi ^®tfl ’ituftifj* 
stoats hhtoc** cn »rfsi ^frolc* 
^Hnft <n*l5 ^ni nnftR ft^lm h** 


i ^ h* fail ■« ¥tfi*nrw9 
HHftfH ftnlci ft^F *9Ht9 flftfl 
c*i ^^sjl *ta ft i ^t* *tft*fa3 
ftst^ cnftfi> ftaicna mw «if«9tCH 
TO 99^15 fnd cTftrtfc *m 

-wt c^cf *iT99* ftca ftt9ft*i i ch\«Nj- 
w: h*9 ca^n f?H nwtl ft»t hi1 
HftC9 hi ftg c*it*ft?r, H9 ft|^ ft$«- 
«lta w*j *« ftca chci ftca 
ftcift*! 


9%a #t9E9? wr?i ^fe* 

C.W 


Wto «t*1i citft® atfta ^ftt^a 
fac* cri csta *ta hi hih *9, “aft «4*9t9 
care •rti'etn $ «tat9 mt, sstscn ertni 
cro hi wtft ^ftta *it« ^ <st<t9 

atWJl toj$ ft $ ftijftiftai 

C*TW C>lt© fW! ^C*9 TO ^*1 
$ra effort* «*, ssta ftt* «fta ssfttcni 
Htta sri ? ft 'itatfSa Ftantct 

«r9-fe*r«r* ftca atat* m*|5 «tat9 w*t^ ? 
ch ^ dff ft hw, m WtCTO to 
ftftai ®fa? ®ai t srt «ifttm csra 
swa sftatHa -w cjfstttn ftaftaft ? 
w ntni el* ursia jic«jj «ftcn I «ltiia 
^*it*»n toto hi c*fca 
^TOi i[<& ftaai *a >4*15 % « istata 
fttv, ca|5 *9TO1 «»t*itm 

*1^1 «(t9 4*15 Hi a9 

*i*9|, m ^3f I «ftl* ft «9tCH ^9CH9 

^^h, hi ft <roft aftacHfl ? to<i: 


if|9 aftca ^ C*tH 5J5, ^nal? 91 
V»t«ft afe^T aTta^a »HfC^ ftnl, 

am*i ^i ft aacia, 'atcwa y\m cafit- 

calcna C*tH Hlgftin vajfc^ f*Hl— 4H9 «19l 
ftC9 *tflpl 9!? fir=f C^C*t C«C9 'SltHlf I 

Ht^caa <49? Ha «t99i *tchto!j >8f9t^9 nfi- 

*HH1 9W ^f%C9 CH9t9 C6^| ^I9C* I *1*1, 
9tlca Hl?a ca we chc^ ntaca— 
iffl We STHffro ^9 ft I 1957 

atf-191 c«*tc* 4*i8 ffagjf 

*<3|ft*-l *1t9FC9lI9 HC* 9«m9 ^t»fH *99t9 
•19 C9C* 9t?9C* C9H ^t9t9 ^1>H *C9 

cnta 9 ch:^ etHHi i 

cnfan ilfHta aFtci ^n enftsift, m 

aj^i Htft a’sfe *?$ 9Fca <4 ch H< r »C9 hi- 
*t^C* atqfaw—Ht, CH9C9 J)H C*HH 

atftcaft ertft i ^ar9 hi *t<^ 
* ^H^f5^ cafte ftftar ^Jt^s 
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^tfa atafataa.—ca^f gastc^a *ai aaf*a 
? ®fa *w gat! c®i c^c^r ^t«a *ta 
ata §rif*t*R, gaits c®i 4ffcfa, ca&i «itfa 
aifatafa i ®aa atfa ai at 8 ?} gatfc* 
4*Sta *ra 4*$i gairs caateg *9? vta- 
fataa «rta ®fa cata to gaifa*gai®fa 
at® aaata ^‘naps? *taf*a i as *t*l« 
3 *i ®tafe *at®l fefata caata aai a^®: 
^a ctfiI 4$ mu caWFfa ^tfaafafa 
at*taa **at* $fa® a*a *ta i «rta 
cn na aaata ^rta^sfat^ naa®^ ^tx»r 
mta^fci atsa ain fat® earn cat* i *pi- 
«jfa fosstfa* ^safa®* 4i?i ®tai ^ 
«iTt®tfa* ata ca, 4®a<£ fatt^faataatt 
«itatc?a 4f gaits$ «$*t<a a*a *ta 
sptataa "*m, ai a$ffa® *a cafa-ifat®, 
ssffa® *a ^faat«l i a^®: mt*tt*ia 
a* ®tai mlt*, casfa «tta®ta *afat® 
«rtattra ^rta$ a® i ^tata mta* ®tai 
'sitca, ai ’stfa csta mta* *ti a® i 
«itat«i ^ fsfesf'Q ^ ®tat«faat 4*13; 
®ta ®tata $«iata ^ra? *tc* «rtt* at^i 
%ivf «rtaai **tcm ® "tfea ^tata faatca 
caw atfa I ^fa*n ^ gratia ®tai- 
«f*ia staatcis ®tcaa fa«w <ar*-§*fai* 
atm *t$a, caaa am* ^rtattaa cafasitt® i 
4aa at*-§*tert*a c*ta ca*ta|5c® aptacaa 
*?$ « atataa nfata-i afafa «ra«a 
a a i ®t$ £a®ffat*ai faatca aataa, atai 
fart 4t*a gaits ai aftaaifa a*3l afat® 
atta, ®ttaa Wafa* tjw$ ai *®fci, ®tt*ra 
ataj catnttaicifa astaat^ ai fa a*a— 4 $ 
a« ajtnta fata i 

csntfaftfctatwa ^jt^fa* aantfa f?ca 
a'latw 4* *t«rta c*tfB «if:*itfa^ ^it 


^ia ca«ri ata caata*ta c^itfa*c* I am 
at*m, wtem «rfa cache's <fl* aa 1 faatfa 
*t«fta atla cac^t atfa^s aa i ^taca *tcm 
4 ? %a af^l atca—dia atca, <aa a*ca ga? 
n^caca 4* afata catl5 aara a^^a alt*, 
^ta faata afata aara aar^s nlaraa 
«rag atam aai «rta '•aa^a i ^acaa ^«a 
a^® ^®lai c«r«ri ata, asta nwi ar^i 
«ita <aa at®rta catfSa <aa ffala calls art i 
faraa^aa araa ca aaa n?ir< a^®, ifaa> 
c®'® «?taai ca«fa caac® afa i ^ta ca^ 
aaa a«ftc«fa ni a atatafaa faataata ^ 
Taar«ia afar*’ atai fara ^ aaa i ®tt 
w cata fana ata*i atac® ntca ai, ate® 
^aa «iafa® ®tata acaj ^aat® *?a ®t« 
«sr^ ^ffaatc®^ caaa **tacaa aata « 
aataraa ^a^s* mta*faai aarta carat* i 
®tata atrafi «Tl^wa «if«a faca nraaaia 
ata «ra* aara a faatca ^aatfacaai aata 
atar*a, cahaaraa «rta cata <src* af\aa 
^tr* fa^i i ?aaWi a? fata ca«fata ®fa^ 
®tta a^ta^a ata ca^faa a<ta*f fatswa 
ata ^ta aai *tm ca, ■st*«faa acn 
4 aatg aaa^t^l *at®i aflataa ^fa - } 
«?tc*i ®fa aaan* fata ntaaita ma 
c^ i «rta 4a a® a*a ^tra ^Stat? 
c®trtr®fa®t^ fa. fa. faatattafa aaaac^s 
^a acaalS «t<.ta a®aofa «fta cai»i 
catsri ?at atn caat® ar^, ca«faa ata 
fataf*taa - f®fa ajttaa ai ata i f®fa w 
^ta aaa® 1 ! attaa ataaa at®a « a*?a1«1 
a®\a®tta a*taa*i ata caataa ca, ata«H 
caa 'St^lSa ^aa a®a«fa attai aftal maata 
caaifaa atatatfa artaata «nfa* 
c*tS catatyfa fa^a *tt*r ^»rwi*tw 
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estnttst’t ^tns *fan firr*f i $tai 
CS, ^ fa^eft *SC ®1 *Fnt"tS I ®tVc*f«fna 
5it*i frns 5 ? I <i? fisa wnc* rtf’ll 
win ®^ri »fsc® naaals *ast* 
mA c^=r stnsfa c*ifccscsc* sarn-jrns 
c*ts sfasts «fts i A stanta nfss^s 
*tm fesfrn n®t^a cnt?ta fr*. ass 
^.vsi^.«iTt^f=nitf®, fs$®s stssfsfiaa 32" 
aTtsfafnfc saa\n*i ana ntstiST $ss stcna 
*ta« fs^® nftss's ®ta fasti® <sins 
h, $ss *tn ^ sTtftstfi **' i*ts «tf• 
fo* fcntn sfssts «Ptcsa fratsntn 
fsSflS CS®fni* cstift sts v si t ®tn^IS 
tfecatn« «ttcsfaft* csntf®f4®t*tat« 
fji^tii fcn^t® sms i 1941 atm csitf®- 
% fin « $ta n^salisa Wats 
fan fcisiscstST "s-awf® scafisn fnfa 
§t stssfsfia i $tai <ss<. nas®fatcn 
1948 stm «S®*l¥tn a® ^astoS SS ftlS 
CSSI® ^ft^T CS, SfWa *1® CS^fniS SIS 
5I®1, cSSifna CStS C*tsfi> 'StSin *®*«fn 
Ufa?! fa^a 3Ttf« St$1 '"Its f*lS SS 1 
^asfas seas fan fats casts ssn<sit*s 

CSS 1 «JS»SI¥ S* B^BI?? Stfl SIS SS I $ 

«i?ms nfsfa « «issts mHtts s^nfa* 
^rs stw nt» ss;ntc® csai sis i 'sss 
StSI CStf CS, ^ CSS 5 ’SS’S "4tnw 

Sam ufsri I S*T n®CSS Cf tS cntntc< 

%«s ns «tss*tn <ststst« stf sis ^ 
cs* n^n: cs^tfe sis sts, si csi* 
TOts *S1 v cs, > sss cst flcwrts 
s*s 5H»t: ^fa-5 qcs sts i cs^ sts 
cwmna Btastcsa *tmi ¥¥n fasts 
st® sat® ntc* <*m status fasa ¥rt»»i 
^ ncq? i n^svti csm 


cnn cs, ¥tc»w *is f s«f% fs^ts nt® ¥ssti 
new si¥ cs'ofns s*« ^ntc® <rtt¥ I srn- 
«5tCS SSlfS ^S* CSCSr <SfSS ¥¥I«IS s^ 
*ss, stn ¥¥si s^w enw s^*i fnrs 
st?r^t sr stw i ^sfsrtcs sss 
nss « Pits « f^sns s<« 
stas fR i >nn *«fts «is»cn f% ^tc®, 

®i fsn srssi ?ip seni i 1948 nten 
fn¥tf%«> sntns cs, 'esfn s^ff sc® ntta 
si i c&nt* « (Rcsss^ uis's swtw 
«fsts ^ams cs, ^ss «is»cn 
c^ts ®an nst<^ stsra ntes si i 'arista 
sis s^ens a«fts ss^ssift ^ftsen ^tstisa 
^tfnsfs s® ntsstnts ¥tq® i 

sfS'Jtcs ^t?icss ssiftf -nt^i® sen 
csstis sflcss fencst% a\s«n nt*i 
«fcstsfs i csntsstfl sterna «tff® 
fsca« ntssti brr i ssnatisa sHWf fsmsi 
sra ¥$sts sai sta cs, csstcs ^us st<s 
®t^-ai^t^® mts i wtfefswtsf f^ntcaa 
sc®, A nitcsa nfast'i qcs ^ffnala sti- 
s'acn si 'stes, ®ta ft«i i «ina fsts 1933 
Sten «fit®1^s. ®tsqts «tcss cvlt ®ca« 
swnar«a «ita?t«*ts «if%c®iisa ^toa 
csts fswHs cncns si i nas®t ^ten f®fs 
st§^ ^Inss stssfsfia nf^ntnt satfsa 
states! nat^l ®ca« at^iSc® «sn1a sti*na 
c^ts fss4s cni^s si i 1948 nten f®fs 
frits ®n cssens cs, ¥n^a st*n sfs« ntc®, 
tscs ®ta nfastl «tf« 600 ®tcna star 
4* ®tcna csn\ m si i ®qn® fastis 
«i?sts ®ai Vi cs, swn^tRa ^tsqt«ati 
si^c5tt¥s « ¥t<s mts «itii i 

s«rnW ®itsqt«iti ¥ts® nsa a^- 
csscsa css cssi sta i stsi as^s 
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*trsa to f^q q^qat^* ^rW*i tow 
qt?trqT q*cq*H *ra cqqfqst? *rfq*t«qtq 
q*|q, *ir? « qt*ri qc$a cqq q*FT *ai 
clcs1 st*t?l atqffo qtcq qtcqr sitc^ 
*w«fa fqq[a «rfatc* cq«q*t ’sa cqii qtq i 
<*trfq «itqcq ikc^I qsftjra spqlq qH, *1 
in qq^-s *t<q ®t^- , ajqrfl® i qW® cqqsfa 
lie# Ktf-titK c«Fitf»fqi[ qfcatq® <«q^ 
«itq* ^z*i* qqcqq cq, '«q>fa «itTcq 
l^tq^tcq qq^re utq, qi «rt« cas^t 
*sc* i q^tq ckk^Pi qqcqi ®qqtq am 
*Jtq>^qtf®q ataqi ?t*n cq, *«fq qqc^l 
q*q«rc?q cqfq wqq i^cq q'qqrc'?* 
qqq (gfa? qfatqq i c*<5 'qq’S 

qncqq cq, ^qcw cqq»fa ’ortqrq q«rq- 
#c*q cqtq «rtc*qftft cir* to niters 
qqq ^facqq I qtqi ki$k cqq®fa 

qtataq^: >sraf3q qptc^l 'qq*q®fqq fern 
cm qtq am 'icac^a qc®, 4«fqq 
qc«r cqfafifaacqq q^c^ *«rtc* i q«rq- 
•ucqq sfaqtcq cq? TOcq qfat® fqtita 
q® cqii q|K i ’Ikk TOqqfa qc<? qc? 
qc«r $qtitfei *:q cqcfr qfK i 
qwqatc? atqqscqq stn «Ptcqq s?tq«^tqm 
$*fcqt% fasti, cq qqcqie qcqq*ii qcqc* i 
•ffaqtyi cic? i*cq**i q>ca qcq qcqci cq, 
cqitcq qtqq , atqq sti qq^ qq, qqc®l 
ifqHq qtqq^wq Ftcna T V ^»tn *ca i 
qqqaic?q «ji:wci* K»t*r*rtan ®ftqq ire 
q^q fasti, q&i srtqqta ^rec® 1922 qtcq 
qt«iqq qtstqfaCKK C^TtfafWq^ C*ta- 
cq^Wj qTt’^qjt'a am c*ii®q q^qatc** fen 
jqqW«r qcara qqr facq itrtfati *[ qtcq 
•n ®tnfq<tnF qcsjq fe*fq cvcq qqtqfa- 
$r*f&q *fitqciq astutii fa<fq*i 


?caq i cqqi c«rq cq, Tiwrti qrfnqtil 
to?- 40’ cqt^cqcqi cqqfqqfq *rtq- 
qrfcq ^lacqqtK ^kku qf«qfq»fq 0° 
cqt*5c^c®q fccqq —w fa, 20° cq(*t>c<sf® n^i 
^t*iqtwi qtcq i q«q^ qtcq qqq- 
■arcqa ^fecqq cqcq fafafa^ , «fqcqtfq'® qftr? 
nfaqfq qca wt=n c^cq cq, ^ ^tnqtoft 
cqqtqfti ^rs ^ fa qtqtq ^cq 
33° cqi^c<3i® qtcq i «ftqt« cqqf ^q»cq 
^tnqrai qqc®i sataj—“2° cq^c^r® i 1956 
qtcq cwitfifa®!^ cKKtq « $ta qqqqiqi 
50 ^ qjtqfqfal cq^stfl-^q^t^q qs qqcqfcq 
315 c^f^fq^fq q^cqq'i qca 

fq^f^g qcaq cq, qqtf ^kfc^a q? ^tqqtail 
*cq -55° cq{*5cq® i 1958 qtcq ^tq« 
q4iqqn qqtfqai f^qR^tqnq ^qwtfqcqqi 
cqqfcqq cq, ^ q$ ^t^qt^il qwi -62° 
cq^c^i cq«tK-^Kcqq qfqjcq 

*t*tqfai l^f *jkqcqq qqi 
qtK qi qa* ^1 -Bifqcq qqqarc^q qft8<t 
qlcsa qtfq^i ^tqqfwi *fi ^ck i 
ck®!k qcai« qtqlcqj cq^tK-qsscfK qrqq 

qtitcq qrqqlB <jii{8k qTfScq fag^l c®q 
facK q^5 cqc^ «tfa?fa* qq i 

i9:-3 qtcq cqi^t^q « fqqcqtq w 

qr&qfqqr* « ^fa q^qqtai cqacqq cq, 
^ «rfafqq-qfa qqqarc^a ^tfqatJ qcq 
qfaq^q ^q l 1965 qtcq ^a 5 - 

«utcqfacatq ^caaii cqcsr 

®t^q «i5!aiq ^faq'qq-qfa'a ^ta®qj q^J 
jfcaq i qq ncqqqi cqc^ ^?qtq ^al cnq 
cq, qqqatcsa qt!§ ntaca TO1 ** • 
^fa^qq-qfeq Ksta^qr cqc^F qcq ^cqi cq, 
«& qtlSfl qiq q^ar aqq qq. qi w ^ qti® 
mq? oiv aitqqtq «n¥ qqq^tcq TOVII 
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^ alt* *fa* §1** ifftn a*#i 
<JfC?T ^ *ff clc* C'Sf*!} *rta« ftj\ 
f5ar nt «*i cw 1965 attia 
Ttc»r *Ttaf**t* *fiaa §154? cafaafa -4 
T?^faF5 *Jtta«l « <£faf«Jfa a« a?a *£* 
TWlarc?* 6000 *ftc >!9 ataj ffa, 
v *a*$? «ica*«ft ?fa ^ftfo* 
itdcicwi ifrufiic* aarw? v3it*fa« 
* tw * c*ta ftala it's?) ata ft aa< 
C ™ Tfw, 1 ta*sft «TttHftfaa Sjfat?* 
faf*1'5fta atft*, ata 
i^ji last afffec* «a*^:nt* 10,000 ?ta i 
^ atw, Kwa mitfi Fftaa Tftta 

auaat?ttaj ifaatastt? c?<ri at*/ 
^ ata ?a, a*«i 5 tt? « a^raifa 
a>tac*) ^ ?t*t? 1 a* a^ feartifat* 

^35 °?|t* *ta«i f?atta a*ri ?* 1 
§*tfn^ tft?* a?ftt* it? cutta «i?*? 
l^caa ^ *t*i iftaft 

fc^tfl^ atar*c«i a>r*ata 3Ta* 
^ ™ tl*. ?ra afa-afas * ? tfc* 
5_4¥ ^ Ultima §*tfl'«t* ^tt* 

31 ^ atfet'S *f?t<® can at* 1 

^ ^faa>a itcaa > aa fcartitcwr ata 
aiiiT* ata5'8c*ia uqpr 

sp^sfra afsafW ?ta> air* <aa< cita 
ftfsica ata 1 s/taa capita—maa f*, a«w 
* c * 4 cutw ata.asri ®^a all it* 
ca^ a«ici^ aw, cutta i^tasfa *^*tn 
*1faafW **^ta cit* ata 1 

^fta’t cat* aw?, «ai ca c*ta 
cutfoic* i*ea*M aFaata i*ta *1*^*1 
*t»ii, «(fi*ita?i atfjwwa citaa 1 
1969 Jrtci ltawti -2 atta m*f 5 capita 
aca 36 " ajtcia <a *|5 ^aaWi aac* 


ifta^tia 15 at$i §iea itittai ?* 1 
^afta ita cfefti*fn|g utat^cfea it?tcai 
^fta*^ caca *tca, a*i<it? aic# 
a?raa <111 ^ 5 t? *ca 1 ^ ^ai 

fatsaa T:a aca ??, a«raat:?a •rtaft'tita 
aac^i ifaatca srala ati 'BTtcw 1 a»ii 
at?aj, ar<ila ati'ia aFft *§ « *ta 
Act areata ajfitca %a^ a»a*a^< aca aai 
?ca ate* 1 aft *itaai ata *fa, aw»urc?a 
^ta?t' 8 a 1 ?foafa *ta?t«ata a^s 4*^ a*a 
faa^taa aaj ftta ?tat*, * 5 t?ti 

ait^® ?a ca, caafea sita ftai w»i, fft- 
c^a *jfcatftai 1 ^ftaatajftg 
•ffaatl «aa at^^cia , atrtat*-atatafa* 
(Photo-Chemical) f*at* 1 tC 1 «l%ara 
« ?t§c§tr*ta *it*raa> ?a 1 ^ 1 : «r, 

a*i 5 ft?a \i*\ ataitT^taa ?ti ?ftcsfcaR 
ifta 'ijsta <xr? c*c* aat^i ?f^ta it* 1 
«tta vsaa «ntcatfaai c«tar %a <®ta 
**& ^fttafa* §afata atlckarcaa 
?ai Jiaa f*, a^i fataa 

TJtcaa «rt*tta ftq, vst« c«c* ftta 
wi ^ticaj nu fataa utcaa 
^aa «a*(S §ima *t^taa ac* «tta?t«ata 
5 »fwc^taa atatafa* faqtaa *ci ^«fa 
?cii *t^a 1 <a| jja atatafa* 

ifaa^taa aaa Zm n«rtf ^sai *ttaa 
*?!S ?«ai jfsa 1 ®ta caatta ^^tia 
^ *>caa ftirla aft« ate*, *t«i *1 
«ttatc?a rfftft? a* aycaa ?ca ai 1 
?f**f caata*ta at^a *Ha 
* ^tfjitftTa «rata 1 vstait^i at^asta* 
Fti, caftat 9 - 4 --a? »rt?ttat a<cia at 
®rtai entT, *1 twi atistcn 

200 asttla 4 * 'stl at<si 1 
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[ 251 S«, 6i IMII 


11*111 lt®1 d\si9C1S "its Cl IS 
srci «Ftcis ills 1*1 f«, ®ts ^r«cj 
wsti, itci «rtisi nits «rt*tci w®tsi- 

STC*f CICl Itfa I 1*11 itHJ, 11*1 * W 
«Jf*f sfet lfa*ts HOT ltd I «rtfl 
V* cici wf, rffist « w ucis qss 
sen lin'd 6| citfc, 9 citfe 30 iif urn 
H c^tfS itfc*i i «rts®cs spudi ^fasts 
«rhi r 'sfl «rts ®d I s iti®s i® I 

Wifi fad S* ICSSlI 1CSC1 i fas 
-sriiSs ^cscis lis « «fffa fa ssi—ci 
fasc* fcssrffaem «rt«r« <ws ic® ntc«s 
fa i «llrt® cwjtfafswfstars icit cs*fc csffc 

1*1C»W ci, sti^s «ftci iv^fa, 

c*fe si s*jc*is, elites «rtci i^ar «itst« 
csfc nc®i sicis. sites «rtei c®c*is *n* I 
ikseis faics <4"3 i®r®r?s «n« its«i 
sell <«$ ci, dfi> is sirs ^s is cieis ^scs 
^itetfa® itci i jsston icis i*t fan 
anfcs s<t^ fawn les Bftsi del ci. it 
cieis sscs ^iteiifas sfa-'iwfa® i fas cits 
«Fiti Hi si ^faesfess fanfs ^ fiesta 
*rt*si its si i is cieis ^t*ftis ititc® 
anfts itfai ifas fasts ist« is *$* 
sitits i itsifars cies 1 •tlcun ics i®ki 
stsi del, ®te® ssi its win •Jfasts 
$*ists «resi itess mess cites, its ici 14 
ifcti elites si l fas i wuess is cieis 
mitislBs faies ms* ^®s iss itsts 
mils 1959 ltd its §• * $ts iintsi 
«<if3 ei*jes imtfaii itssei ititess 
•ffast ’Jefes uts 80,000 $ feess'l wts®:$ 
j\ iiei^i msit<el mitess itti*r*is 
citsiii it® cici \9 fas i lessits 
ses lesfai ci, wifcis fa st^isei 


isc®i sfi\s steH ^tei i siFifeis 
^cicis ns i<deis iti's cell it 1 ® 
ites i ^isestfast sfas stun lesiii 
ics e*rH di, $ sfats cieis ^rfaftis 
c®! sse^s *rt:s si i ^c* & lesiii 
cieis ^es 40 faeitfa^ts best's stisaeis 
sstiitsts iss fas, ii sesi -39° cston® i 
■Isis es^ts-^scss itsici sewts esli 
isl icsl i 1956 itei cists « $ts w^t«i 
315 csftfafets «ss-^?c^j i^eni ses 
ciieis ei, ^ cssts-'sser cieis , »rttitis 
ewr ses *ficsMs «tmta»t« iss fac® 
ntsei i srtsi di ^ «t*titaii les 327* 
csf^eit® i «ss*rs 4 fififii>ts 'ssi-faeirs 
cs^ts-'isesrs ituei lessti ics ^tsi 
di ci, fas sttwws ^tnitaii ses nts 
117° eldest® <is^ ®i 4 ^ is ci, cs$ts- 
fssw ’jkii cics ®fts 25 faeitfa^ts 
fe^i *rf« stisisfSei fifafifets cs^sts- 
^sif5 c®i isc 1 ® ites si i 1962 iteis 
«nt^> itei 'srteifssts cm csesf® cief 
cifssts -2 stei ffas ^iirsfB 
ststfss is^fes isitf® s^s sfes facs 9 ^- 
nc^s si^a ^cutss sseii I cifasts -2 w- 
ne^s «its 22,000 ifaeis sen cifaefai 4 iv 
ci is w ^fasle® ntlScsei, ®i cies 
^tsi its ci, witcss fas «stfas ^iitesits 
®tlitai1 icil «rts 425* cit^e-st® « 4 S^ wcis 
cits ft^s elites cs^r sci ses is i 
ms ne*, cieis ®tnitsi mw nei n. 

itsrtitfa §55®ts ies-35° d^- 
Clf* 4S<> «fts« cs-Tt ts ics «rts 
-50° dt^C5}®l 41S ®ii cici ics is 
Cl, Win ssssPi fsscs ifa® rffas^ 5 
lew ^ists, *fkcicis itci it fasts**! 
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1972 ] ^csnr TOfaJ 


®t*f3tai c*t3 a *3 afta^atacpal ^5}*f- 
c’Tt^ i 4$ ataatBi ^ttai c®rt^ix»ii 3wi 
1967 7\n*a 3tC3. W 3tf"Ut3 

c«rf%^5 ffai*t 'S’W c®3t3-4 > c^aa 

^t**t«RW watca cvr *ca ftia 

&33 %! «Ttt^ «ltc^ «f3®3«r 

*3t*Vl I C«STt*I-4 C«ff%N® ®5Itfif C3t* 

wtai ata ca, wsfc^fl al^w ^ftala 

^tui'brin ^»Hti «ffa 15 tt*i aa w 
<33^3 «fftc* ®l3*tt3i1 277° C3^C<3® *rf« 
3C« ntca i hctfmi $ 3 * 3:3 c^t=r 

3*C»(a sftcaa c3c& 3t*1 *T$3 m I 

c»i\««oti at<ft <33$faa «iwj ** 
3:*ii ^:<a aacs:* fa3:i> am ®ra fena 
'qtata cniB *[n ^r^ 1 # ai*Bi fail a^a ft:* 
ftfaja <at:* i <8$ ^ fada «tn«itan 350— 
450° c*it*Bc3:®a *i'® $;:a i ®t3t®i 353 : 3 a 
atftjMta %3 $$»l I «Wta*ft Cffa 
JW atS*K5»l| $*5ft *ttal ¥W aHC* ntca 
*1 I W *t«l*l C^f^ftC 5 ? C3fa 3**1 vfttfH 
«ifo:3a wfe «d sii i 

c»fta*rs:»ia weft $15 a^ 33 * 3 **if® 

« iftr® 3a:$i ®a*r « irjt^i n«rt< ft$f 

«ita fa§>| ct^i $fB atf :«:* «c*i* 
?« ^f^t3 ®t:*ra artn*rtni 33 : ®i -100° 
W 5 : 3 :®a *3 3:3 i aft ca^f:* «f»i 
irt*« f ®:a ®i ft*53$ aa:*a *it*t:a 
«r*:a i ast*t?i c*f«ffa*ta «cft3t«3ti faate 
■ntwtftii « ftwr itTtw nt«ai 
*<ta i * 3 *nf®a 3 ? aar?a nfaatn ca:* 

33 C3, 33fi>3 wm >«*kl ftatfc 
ni'^a c*arfa an ftfefoaftr «it:5 i «ita 
"if^a ^ w *;* ca, cafBa c*aTft 
'“ft 5 ** cttfr <w ®i 3a:®i 3ata®: 


« f*IC35T f^W I 

C*4C¥ 35 C3, 

C»r3t^8t» ^t53t«Ht3, f«l"l5®: <81® *W 
®t*f*ltat3 5fl3 3t¥l >1W3 ^5 I ^tsj3t3 
^^*9 ^ «ft5"ft3 f«i nfa^sf 3^ 5c»ic^ I 
1959 »rtc*l JJtfEFH 45^ ^tc»ifa3t?t 

wt®t*i c^c^f 84 ^i» =qjtn- 

C5®t5-15^l^*l 3C33 >!t3tC3J 10 C*l(®6- 
f*lfet8 ^53^-^Wf 3C35*n 3C3 «, 

^^r®3 3t\*iac*13 ftC5 ^install <3f5 
17 3 PT. C«tt^587° *1^ 3C« ntM I 

JFt# 3C3^ C3, 

^3^|f®>3C3 *}fws ^H, 3|\HQC«13 8ft33t«31 
¥3, 4\C55 f^C-3 ^8C^-t3 «*t<3t«81 
33*1—3*1^ fF, ^f3^3 C6WS 33 *i 
3C® 3fC3 I ^13 W 35 C3, 

C33fJ?3t3 3^C5fC«fa, f*IC33 « ^IfC3ff=Iltfl 
'«lt33f«5t3 ^ 3^® 3ttfl ^3 «TTfffH 3tC33 
ft 3 '^cas ®r1a, C33-? 3C3^»i ^ftata 

Win «I3H ^t3 ^3 3HC3 I 

^WT3, C33^ « 3C31 C3133SC33 

3316C5 ^33®\ J33 I ®t3- 

55tail «lt3* «rW3 33 3C3 I HC33H « 
C^ngWfl «(t33t«at3 £I3[3$: ftm 3Jt3 
«ItC3l V^ta ®T33f<51 35C®1-273° C3i^- 
C<3C®3 3t3f3tf3 I 331 3t33T “273° C3^>" 
C<3® 3C31 Mfcl ®t 9 htal, 3f3 3lc&C^t4 
®t3*itan 33^6 ^t*>c® ntca =?i i 
<41® ^3 ®t35t35t3 ifovs C3t3 35t<^ 
3Jt3la, wPf ®33 ^33[tm« 

ntca 311 nfaiacn C3t3 aflcaa 

331 ®tatl 3ta ai 1 

^t*twa enhaat^a ^ta^la <afC3a f33ta- 

ftFti ^FC3 <41^1 C33 3C3 3^ C3, 33C®1 <3- 
sfaa 3C3J «lt3tc?3 Iffflwlal Plfatw 
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125* a*. 6k nc*h 




*Car* HtHttSS a® fe*S TOUT **ls «ft« a l 
*aats i «rsrt^ tfesa aeaT 4*atsi w- 
■*c* *at®i c*ta s*a ^fsafftr *t*c® *tea, 
ata crystal «jf5fats fcfvr-watrss 

$*iata «rca* fas s*taa sea i *rta TOt* 
atS«fas ^c«fi ss^far® <(* *rtfta *te*ia 
*ts *tes f*ai, 'Si 4*a« as aftsaii- 
atcn* i 

^tasi c’rtsascifa ^faata 

^fasta’I $c*v« aa# f^astes >r f* 
«itaai 4**il? 4t faca «tt«r sraiai-saats 
cat i ®>es *»ata *fe c’fftea fcswtft* 
*<csa 5 c e fa '«if«'5ta 4t aiHtaftc* *aMl 
naa* * asa sa ft i 4a stain arlaa 
^i5 n^tsj $s® a?cas aftssrnrss «wft- 
*ta ^as i 4 ? ^acss fsata *ae® fttca 
•sweat cses caesi $a cat ’fa -state*, sfeaa 
afta\ 'srcHsiti ^e<s a a i ftilafS ^aa 
vststa staate* ca\sa«e*is a® -5t$« at*l 
sreatsfa i ®ts ^*s utats ^aa 3c$a 
c*tH cstaf&s *tfaca«t sc® sea ntakaa 
^ftisls a® I 4t ’fa atai ft* ftca fasts 
*cs ft’fta *sr*i ca*i ata ca, 'srftft* 
jssfaci a* ®tsi casi ata, ®ta near 10 
m cac* 40 starts c*tf5 ®tsi Ht*c® 
ntes, ateas ates aftfiata ^|a «rtcs I 4cac* 
ftata *ai ata ca, $ asisrac^a 
was *ca* *® «ft:*it*-ada *a as 4??. 
a$s®: ®i sea *es* starts «itc*it*-s^ I 
®tt 4c$a ^sct «itc*il ai cs®ta-®s* 
c«^c®t $sc®i cac’t ates *es* starts 
a*a i ftatsstfca sftssjiitss n^tcas acs 
4*fi> «***(< «rtft*t* $e*i1 ®tsts staate* 
dress «ifas f 4aa *is« c*ta §ata 
sttai cat, afa atsUar c*ta «a** «tata 


Ftanfpaa <5fc$a «taH *ai at:a i 

w *^*«f*f ^flistsi «rt*tc"r c?ai 
ata, atai *ra"acaa atantt-f «rtaf®^ sea 
ate* i ^tai ?[!5a 4:$a ’tf^fafta ^ta^ai 
a^j *ta 4fata *ai cncs ca, ^ ys- 
^>tata <ar^ «ffcs, ’«rta aststs 

’tftsfafacaf «iHf i f*«tca 4f®tfa^s *acs i 
a tar a“f ^frsitaf-aa ^caa 4:$a ^!8 ^a- 
^tai 6l-fanft 4a?, 7C-^rf*^f>r i 4wra 
«fc^Tsl8a| ca ftsfa 4$ ^tes, «ts ^ata 
*rf«H clcs i a^t% «rta 4$t5 w»- 
°1< ’fcaaata 4c$a 4*15 ^tata ^?tc^ 
nfoa «tf*ftatj llaait* ataaftra cac^ 
cs3ts-*TC*5 ntitcai scac^i «rta lo 
'srfc*it*-a$ ijcaa at *tata at«rr c<fc* 
ctfft-5 ^ ac^:^a srfsaaft ai c*ta a*a 
^sa cac®> artss asa "srew *ac^ 

sea i 

c*a*iaf3j ^a^s ^?caa spfcaa *ai 
hi c®ca aft faftc-tca ca cata 

a*a *tcaa **i aai ata, «t$c*i 

c®jtfefa®tat ?atc«ra ac^, ^ a*a aftcaa 
’ff.an 'srtatcTfa fa^i ftc^t «rtcs sac^i 
«tta c*tf51 a*ii ats*fj, ^rtatcaa ftai 
a*ir® catari afs ^rnPr^® ^tata 4*15 aaaa, 
ai 4**®tca ft* c*csra *ts*rtci \ca 
arte* i 'srtatras ^ara <®tatf5 ^ clears 
«rts 30.000 «rtc*it*-s3 fca c*c* ftsr* 
^sat^i faca ^tata aaaal5a 4*i5 sea 
^vr mi *ea ^ ataftt* ^<ta i 
?f<taata «tsts wafet se*ii ^flatcaa ftat. ai 
atftia sarfastn ^t*t:-r caal ata statncaa 
'srtstca i 4 Csh ft*, Htai astfac* a«?a 
^a^«peas atate*i ^tea, ^®ts aeai «ites «ita 
1 starts c*tf5 1 
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*r*i'*r a^tfar* «f>j*<rj a^wc*w at* 
caWtattaa *tw aam* afar. aai an— 
®tta* waft? ^ i *t*i ^catattatcaa 
®t¥ ca®ta ai ca®tcaa «utat?-®a«r 
wt? ajaata ▼aw* caatta 
*itata w®i ?ta? stata a*a, caatta cf ;a 
atgcaa «if®ata fatfci *tfatw «fat<sa 
ata *ta— 4$ Put! >RHf^ ca$ I ®t4 Cftt 
attaa nf®ta* afa areata nfstatna 
ftftftft ?ai ata, ®t*ca ait^’&flwa 
facia , «ittafaf®tat? 'sisatta ^fiatifa 
aacaa »it*r^rft *ffirafa $aata w*v a^r 
m atca, ata a*ca ca a» faa$ aafa cat? 
atca, w* ** *ta ai ai aaca =n i 
f*atca caai cnrw. afir cm ftra c?ta atcaa 
’if^m ^twt? ’tfstat’ta "f®?ai 99 «t*r 
?ai atr, sstst®! atafca 'aifsattaa aaa 
whft vi «atc»itf-a* ^taa «jf??a ata? 
®tata att®J c’ftgre atnta at® fsa a*a, 
afw« ’jfa^ta aaa 'sigatft ^ at<afa aaa 
ata ^ta 20 a^a *PH i ^cat? ^feataj^ 
®^>T®®fta cwfatst^a ca, * foetal - *atcat?- 
afaa atstcaJ c?t£a ?c?S atca ^aa ata 
£®fa ?ai a® a, ata afetan ^atcata nfe- 
cacna ?t?gt?tfs *c® ntca I ®ta 4$ *?a 
ini^fea" 9 ^ ata £®fa fata® aat* «aal5 
?aa n<f® c*ftg*ta ^*rtat% 
^t^L c?ta atstaa at?i a 5 ®a ata ^a ai i 
®t*t^i af«r ®f« a®a ^t®i, ^faata at$* 
?aal <ire ^ ntta ai, ate® 

<a?srtaa sPtaafTta ^ «if«attaa vatfa 
stare ntarei i ®a®ta?t* afsat? *arei 
cat^ ai asatataa at^taj fa:® m, ®tata 
attsT asjs’trea aaitca i a®®: asataa 
wu ‘oalS ^a ^a:aa *Hfcfetflfat-a i 


«itata\ f?:aa ataatafa^ «at 

ajtatca faatfe at*r ^f^ica fat® *tfc? i 
a«lf« «(ca«p ajt iatai ^awtfa® ata ®t«a, 
^tcata c5ta« 5?inf«.a ^ *si i 
ca c^t® ®t*t* atcsfj «if^afa ^atn <a»faa 
a1®ca *\fm vzv *itca i 

^fa^a ai^ca faila c^ta a^J^f’tt^a 
aca^ caNttat^r ® caatta «if^ata a^aata 
nca aa a^ a^ atata aai c«ca 
qv aaa aca w ca, ^ fa 51a a^J^at^a 
at«f a*^# ’Stnafci caia ^ta c^tafaa 
*ca ai i cv^ c*$ ®Mwa—ai, maae c*A 
m atta—aa ®Mc®a >aaa c^ta 
c®ta|B «ir», attaa asj'si aitattaa CRa 
^taf «rcaf ca-Tl ^afnca tro i caata^ta 
as]*a ^ r 1 a fa-ea ^itafcaaas 
^a ^a® a«j®ta dic^ 
carntcatcaa ®?rrc® ®taan not nfaca 
at®ta aiatfa^ apcat^ i ^s-aa \c*t caai 
ataf, aMnc^a '»it®atataa at'ata^a^ia^ 
ca^ta at?® «naai *ffara\ cat? aac® 
atfa f?ai i aac® fttf aasi ^cal 
c?ta v fa^tta at?® «itat® *rtt«, ca 
faat? ^gata ?at® fnca i c?a ai ,' § 
fa^ta ai ca®tcaa ®a^-M )^1 Ilf f ®, ®i m 
aftaca c®aa -rfipital art^f-a® ai caf®« 
£if* a®a m ai i nfNfaa ?^fa « 
afaaa ®tataa ca, «i« ^at®a 
atatanfa*5^ srtcai420 caniatfcfa ®a?- 
a^taia *tltsfc«R naal^ >a?5i 
ca®ta-®a«r faf?ai fta I a®®: 
^t^cstc^a naatla tca§caa 

\<taa f?f ^t? §t*& catat ^ a?a fafoaa 
^H 1 f«i ata I ®r faf?aa aaata tear. 1 ® 
ca®ta-;^itf®fa®Jta i tcaa ^5 “ft^atal ca®ta 
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fcfwut tafa wi naif I 

«tl *w w»trw «tf34t44« ?ii 

aw cnca wasi ^ 1423 ca*rtafo¥i«fc 
ai«rs *tt£fia i <«$ atanta a-ra^ m 
c?f «ar*n atif nfawati *t* 
sa* facaa in g?ti*tea "ffiprt^ 
■sttef-ai fofa arac^a i fa$ <*? an if ta 
a 15 ^ aai *i?cat ai i c*fe c?fe «rW 
aaiaa, ^foataiaa «f*«, f n<si wtaias ntia 
ai, 1420 lalJat^Cfia W ft§l?tlfa 
•faaTfla fafaa*! ata aft^raa ftfci®ti«ia 
fan niaani anas ?a, i®aa ca$ 4*^ 
w-fcailj ca^ta-aiis ttftc* «rNtiaa 
’fcaaata at«r ataia> alia ai i ^ a^as: 
«w efia ^a«r-frfdj ais^ atitc^ ntca I 
4 $ faaca 4aas acaaai san i 

a««: ^ afa ca^tca an^s ntitias 
aca^faatana cacna ogaf-nfBa a^fri "ife 
f<faa«i aac‘») na, <®ta *ffa*rM nai «r?$: 1 
*t«ft* c^tfB ca*ft«afti>a 1 ftfta catfi> i ®*l 
( 1 cant«?tfc=1000 ffiat«ati> ) i «f%a 
^aata ’jfaalc^ <aaa n1$ aama ca 1 ^ a$ 
ifc ^ fai cm*, Nsfa nfaafi nai 30 av 
caateati? i ’itata't 20 ana $ "ffea 
afsatt fwi fVw a*ai atca irn ^tata^ 
203 ana w«ifr?tn 300 c^ifB caatsatfr i 
^a was ca^l afe far® mca asi 
rjfaa’lr® aca a$ fai ftataa na ai I 
ca cro w«i at^aif ^foata at^ca 
estate ^ "if^a *?16 fai 5 ® na i f taapia 
^iatcaa ifta sffoia 8 ! artfa aaftfif 
ajafta fia ntaatifaf irfoat* nfec« 
aint«ft« ¥wi cw atca i ca c’pcai «rt«- 
$tfaf casta catatcafcaa §acat% aft? 
*it*ai fai ^asa na ai i ^nantaF c*ta 


« f^Wa [ 25n a1, 6k «iwi 

«rf^atacaa ar^t^ tf^acail ^ *ifaati nf%« 
*t$ Itna l alf-iata ^Ttca- 

at^^faatcaa m <$—'afifaca ^aa ^at^raa 
ar^ «rt«® *ttc», caatca Ifeatnjfc ** 
fa^a -f^ 5 *i$ *ai naif, ai 
catatiati?fa strata ^aata 1 ftfta c^tfB 
asi ca^i i vucfa af%* faia ^atatca :aataala 
^f^ataa apfa^n ataiaa Btia1% ?faata 
-ffaia ^ ^ai^s *rtaicai ^aa f*, fai^iaa 
\stata ^?fi^a c^nr »ft?, «tcaa 

?ff^fafa « 'srafta a^ca faia 
aaariaa fcnnt% fia ^ai® atca i ^ 
af^a aUtcaj «tai ana fac^a ^stafi-f m 
cfi? aw 3ta?t-a fifi® tf^ca a^i« ntca i 
4$ »tca 4*ca ^sta faf facia aa aal» 

^tata arcs?! ff^ca *r?i^5 ilea I 4*ra 
ak® aaa ataia aac^i f laa* cf tf5 a^a i 
aars: *jfia1iai« aqtaai caca atfa ca, 
aaina gf^ata « flaaatacaa nausea 
^ncat% afla^ cIcb ati* 4a^ ftafaif 
^ta a^fa^liaa c&!i fia i ca aa 
asjf^ataa ci ^ta aMif fa^ gurraa 
cafaca aa wfe ^tata atc«FJ fa^tcaa c&ki 
faia ai“4fai »faafa« efta ftai c4 i 
na flt« aia ca«ai na ai ia, 
aa^ aitfaiia «rf«l8 a^nv^ atari? 
^af«a aca afea i if a ai, a'eJ^ta «fanf«a 
ac*r aifa^Rta ^f^ita^fa«atiarafcar 
atai ft?i faca Bic« atca, afa f ca «icaf 
aaa a»j^i fiK *rcwfei fnfna—-aaa ff, 
c^tn cnca cac® ntia i arfaaia h®rfaf 
\vfai ars, «Sf ^r^itma fta*f n* atca 
ntaatafaf afiFa ^n^rcata. aa-f^las cam, 
atnaa ^tal^a 'f wfa aTacaa ^a^ta 
'alal atfiaa ^ cafa 
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?fa* *Waa ^tt^ltlcaa a1a*?FF5 faffi- 
aatn i a^ciea, cata ai-swtat a«i$i aacwi 
wts it«ri fa^tcaa atta cell ai arc* *trr* 
farrarca* afaaata** atatfaa fcafea fatal 
fin:* atca i wta nc*a «rc*ll— 
at*, a*jit* 'qaafea afaetaa i *t* a$ 
a^jw^nl atai a*a, atai nt *a*f** *ra 
mf^ta W* i aai Tt?»u, artatcwa *ff*fa* 
atfaftfaa facaftam «t*f«rnt’f*f=ra a^tai 
fa*Kta* aai atcar attar fefc* i *1* 
®?wcaa art* ataafataa at* areta* 
at?, ^tgfaa aita aat^tw ntaait* ajtntta 
fafea *tf*a at*J cental c**t* *t*t*t* 
awj aai att**, call! *at?l wtt** ntaatafaa 
fatTfatna *r!%ttn caca wi aac* 

**tfatal* *i*)*«ft*a aai cwt* 
ata a*, fa fafia ml *?$ i s$a at* art* 
naata ajtatti* wtata fata wtfac* «i?I 
®?tc*r, ^fca^si fa eTlasra* atataa 
afataa atw errata fetw#l a*tfa>$ 
a&ai atatia, ai aphsra^t faatl fats}? 
ataratta *t* ■sta cat* facu*? 

nlwtt* **** *t* ’ffata* cec* cet* 


aratit* ata ?*—airei 
fccartfs* *t* ai i <®ita*l r^afa artaata 
cell ata ata i a^taa ^ cell a tail natal 
a*®rt* i wt* nt cell aat* fit* caai 
ata ca, 'atatt** $»iat* «ifw c*tfc ai aifo 
aw—n| <§taal ata c n aatfci ?*t*l na$ aaa 
all* i astl cwai ata ca, *f*tt«f* ajaiia 
«ki lt*i*ta, caul*, nfai?*—nt aa ca\faa 
aflat* nfta’ata m*li ijrawa ^fa^awi 
^a'Sst*^ i «raaa«tt* **twi <1 a 
wz*n ^*a >rat:ai»ta afwstffw fs<raia 
«tfa-eawi ^a^tft «i<t^ *1 a^aa'« 
a"^f»tca arfai atca ai i ^aw>iia 
a^tfaat *ai wta a*# afla^^c^ a*^- 
wtea srtaata *at*1 cata «at“M cal i wca 
f?P Ian *ta| ^tatcaa ^i* >«aa 
a’tataa; aca facac^a, atew cata faal 
$ta *& a^ c*a aacw ai atfa ! «ita 
isatra neat «ttwja ^a®tfacaa 
«ia* ft»®tai siK caa ^faraa 
*a su ata, na^cal aacwi ca ajtata 
^tafaa^tca fd eca «i^tara a?^- 
a^tea i 



TOR 


3i*-2 4H 3i*-3-43 TO*$ «ifTO 
c*£* *nj * ! ?rfh5 ?to. c*$ *** 

TOJ3 fafwB fe*l*1<5 *<S**f* f*!«tw 
*31 $-*=1 C*tf«C31? faTOV- fs. cTOt* 
43<, 4 * 1 . f'Tt s *t^ , t*rtf^f% ^*rsf$3t3 

frcTO* i $w 3£*£*3 cq, 3**<u? ftf* 
V**1t? E!*11 *3^t**« ?fa*1t3 TO 1 . <TO 
OS ^f**«l! TO O'lfel I «TO TOt£?3 

ftfew to* feR* w i sjcr c*. 

*33 W*s ^***11 fe*£3 fed 

TOst'TO *£* fa* 3!3 43* jft?a fe*ffs- 

'TO *fi?C3 ^ 1 4 $ 33H3 «[f**$ ’t'S 

*t$fa3* 333 fa* ^<F ^fal 43< 0 ife 
^ fo* 3f* 5c*fa i 

^ sF**ni«f* 3**TO3 TO$t«3t3 
t5 ^£3 *<TO TO i OS TO 4$ 
fasti *31 *£*fai c*, «TO fKrTOi 

*3 =u w Ft*twi 

*fa*. r A*3 C*TO 3|<5t* fw =11 I 
C* *t'*t 3 T 3lft C3£* ^**31 fel£3 CTO, <51 
*®3<i: 4$ 3Jt*t3kt3 TOf*i* *3t£3 4t3tR<® 
$3 I TO*? "It* TO$t*3t3 C*\$ ^**11 
TOW f C* *[£* I 

4$ *jf**\s *$3 *itf *c*i <sr^3 to- 
TO3t3 mi r f#* 4^ £33 i 

4$ c33 «$st£$3 cur^ia 3$ 33 I 
TO 4*fi> *tf| C3333 fmU i 

TO* 3*1 tm*. c*, 3**TO* osm 

feTO3 w x* fe*j> i c* fe^si 8-10 


f*£*tf*lfet£33 *3 =13 43<> 4$ C3£33 

fesol *3 TOTO 4*3*3 *31 fe w jj *t33t3 
TO few*1 *3 'Bit? *1g TRt^’lt* C?^t I 

s;$TO3 TOTOsi 43* C3* ^fc*t£*3 
w to*i> *v i ^stc® *t^£*3 ** 

*3—3115 <(3 C<5£1> 3t3 I *«rw* gf^C'S? 
**3 f* 3*3 flffef^l ??, £* *Si:3i ^r=»1 
<TO c?, ^3* f?n?l« 3Tt*rrtl *tfc i ^ic?? 

M*c=l C3l^I3 f *^1 w ?3 41\ 
^tWU*3 5^ "S3£* ^t? CSC3 £3^ VW W I 

«<^ cmv *t!5 C'$£'® «r^ =n w it«i ^3 1 
TO TO*i ^ifec*’? «tf®fif3i 

*it^ i #*3r^3 *33 *tf5? ^t*r 20-30 
fs^t C*{^:<51© *tC5 C313 3t3 I ^ TO 
3t?t3 *3 ^1*31311 C3£^ 3t31 ^3tC^3 

*33 *tft Jt'ai ^3, f*^ «lt3^t^31 *33 
TO, *13* $1 3C^ *f33t£ s 1 C*fa f*f>««1 
TO*! 5 ' ^£3 I 

^faTO? *33 41\ ^f**C?3 *C3 

TO*t«3t3 felt*t* *T3tfl TO I 

fe*t*t3 ’jR?|3 Rt3^t«3tfl 
TO 2000 38*1 ** I ^f*TO^ *33 41\ 
^RTO? *£3 3**^t£^3 «lt?^t'«3t3 «ltij «1 
X* *C3 3t3 I 4% 3lt*!f3^1 TOf*3^ f*31 
'B1331 41 *£W R? f«|* C3t*t£3t* TOl 
f**1,R®t3^3l *t^f'5tC3 ?*C« *t£33 

31 I 3**>3}£^ ^£*3 «lf^£33 f?33 ^3^ 

4 1 *31 **c*3^ ^t=n C3> 3«f*atc? 
<53* TOI3 ^TC3^I 3f* ^3 WTOtl, 
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1972 ] 

n c®l ^Si® itit i $»iwtq*ttttia 

itw triti wWfct w»itt«ai w* ati tit 
ntwi *1 5t*f *«as «t*r c^ ftwi 


fewttia m twit ci, wwtttiti «ttfere 
wfc itt fiat* wfiitfi ttwritwr tw 

itct i 


sstfarft •rfawn 


Wtfc itl WtlW 1§64 >Tlx»l^ 31i«f tpift 
wtwfiiti «fjtt*rttm atw wrtfeata *rfa- 
tm rttim wtw t* twftwi 1972 
wtwi fai*ni atre feasa atttMstafat 
WjtWtlWl-17 Wtll ttttHltafe SWtfe- 
sp<f c«ffa® 1 W OW ait *tflttt1 fWtlHa 
to to ai| ttftfti wfiwitfir tfcw i 
uttwi itwti rar*fii 

«ltfe TOtf H*tW 111 I amt wwfe 
ftltll «TW. owrt-7, 41 *ra 1965 wtw 
cut 1968 wtiwi tin wtti-8 *cnti-9, 
«ftilS wtl^ita «w ^afi wafafeli 
mm itsftfafta wufei twrwt'tal atttt-r- 
ita rariwtit c«ra*r til ti i A wtw 
feWTOa wtttiv »rw tsr*fiii—w fV, 
ftiia ci fat ^fail ctct ^fScnfaa v ai, 
cw facta* ^tiwttfiw *ftte twit 
wtitfitwi wnfei itwtfei atttciT wr- 
’Jiia tfetl wwtf <$litfa W'tTtfe wilt i 
t5 ttlt Hit retwi sw<jcii ota 
WW WtlWttflW 4$ WtW ’WfaFllttttW- 
ita 'jfa^lre c$a«i twit <w wfc wtw 

WtlWttfalll fefare^ ittwi 5W*flll 

tWttWl tta fa<i til twit i 

ttiwwfc sewn, ft mu itttHifta 
attfW&titai wriwtit itai tint, *i 
faw wflti-faaWi i ttttti vPN itwti 
tit ttttHitflwnt fcfa tiiti ttw 
to «w sstwa faw to atai itw nilti i 


Wt: 1961 WtlW aittt tttWW Wit 
tafa at#ta} wttttwitia wtwt tttwK 
ttfftlt itfatjrtfefW cm til ti i 
*fft?li ttTOi ww't nthni twt ftft 
ftW Wtltt I 1962 * ’63 *Ttw *fl *T? 
Itlltl ^ Itl^ >lttTM5t^al •flwit Wtfrl 
tw=i i wtini wti*f 5 -*sR wti^wtwt ctf^r=T 
itttHltWi nt«H I 1965 ctit 1966 
ttwn tin ctftR ittfHitit itftt tti- 
tHst^at iff itwit wR nftwti 
tllil I cwfl 3 ^ ttttt-lll®!^ WltmtCTl- 
itisti *tt awi tw i 

1961 ’rtwii «ntraa ttit wrti*ftwi-7 
itttHittiSit •rfttttjitwtw itJltt 

ttnit til tai itttH- 
stftii ^ itw *rRaFiti 11 fit 
ttfcti i wi fitw ^cat Rjiwi iftftt 
wjtintim-8-ii wtttwi ttti «tti *tw* 
X* ttit ita w stiwi ttnn cut 
10 ata Stict *tfaaFai tw ftw wtin I 
tta*la TOitwa sar^fil wiwii’ fiw 
nitwi-fii^ti pfatwi tn 1969 *rtwn 
its itit^ ^jti*rti»n-9-wi ttuit*ffiriti 
tt*ti 9 t Mit^ wl nftti-fi^lwi Ftttin 
twftwi ^ itcaa$ m iti’T itfNttf 
wjtintiti-10 ttttMiMfeit wrtfHci 
c«tai tat tw—Ftartt^fS wr'jc&a t5^ 
ttct wtiwi ^ ftw isr^cS witim 
tttl i 
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•t* * fast* 


«a nta 1969 atcaa ^atl 

lift* «uftnrtai-ii-na ^-*a asfttiFtat 
«f«ta f*^c& *r*t«f*i to ffa*ta 
*caa i a*caa atca c^ra 6 ) to 
? a ^jtcnttaH2-c* i <& atata 
$aata asftt-TFtafti caa ftg ca 3 ! aaa 
Far^tk «ifaatf^5 *caa i 

1970 atca «utcatc*1-13 «iftafca 
?^frai *tfc, «T%afa «THfta C*ttTOtn CTO 
cw, TOftlstital Fardel *raK*l =ii toI 
?fta1r» ftta ^tt*l=T I 

1971 atca wtTOW-14 * TOtattai-15 
afftaai facta aftaraf^® *a i «utcatcat- 
15-4* a^ftttFtafal F5<JC& «f*4 f«5TV 
afe Ftfa^s catlaat^ ftt* atai TOcaa 
«Tltl*ttC*l1-16 «fftatta* a^ftHFtft fa 
« f$Sft <n| aac*|* 4*{B sjata catft* 
ftft*ca Fcf Fsr^ci TOtft « atai ^*ttoi 

TOt*a i 


[ 25a *i, ek *toi 

16^ ujfkfJPi (1972) «rJtCfttal-16 ft**a 
asftta ^fTOflr* - ftc* Fartfaata 3* to 
< ro <aftata aftaiafta *at* aa 27 C «r 
^ftr* *rfaa*ire ftatac* «rsjtatf* to i 
1972 atcaa fkaa* ^ixn ^Jlxntcm-17 
^ftaftaa ntal ^Httla Fartftata afa- 
TOita aatft aka i 

4* ac* cac* a^fttet atetatesa 
aa ^na TO « afaaaa a«rai aatat* 
TOl to atfta aaftta afaaTO* a^J I 
asfttca ats?a at to atca ft 

ai, cal faro« aafai-ftaWi Ftatro to i 
*taa atTOra cto *ca aaiara aWfta 

V 

atTO to— al ferae* aafttca ataani- 
ata ai fttl art*’ *t*ca* afaaTO to 
*cto— 1973 atca ^{5 Ft^ aata to to 
1978 at* *tf* ^jftra 8 )- cat* a*t*tcn 
at-itatc^a afa**a *tto at'? rataata 
afaaro TO \zvw i 


ftgivT 


«tft^t*ta ajftcaa alaat* c*ta sfaftk 
atati fawai to ata ai i aft«l a* aatal 
«i$*, *rta* caatcaa awl 4* 

i *iwa “t^ca^a fa^lac^ c^ar ^ca 
fa®fa-^r$ ca faat^ «tfa«i 
^caft»f. sbi ca ft nftatc*! ^tcit'pa »?|fcfta\ 
«£astfa*. ^ataai a^atca cn w ataata acar 
fifaa cac^l afaft-s aftta ^ta ^atata 6 !^ 

aat 5 fttca ^*faft *at« a^a ^rai ai i 
Pascal, Galois mia^ Hamilton 'St^a 


«fVh5 h®tfa^caa a^$ ftlla ft* $ta 
ataj^ta cac^l «rft«fa *f^a a^a apea 
«t*tfa^ ^a ft i ft'sitat* «ftaft* «ra*ta 
faft ftcaa caata^ta ftg nfaatci ^aa 
«t^fta *t3s i ®t* ftcia aataa ^c^si 
at'fta c*t& caft c^cacacacaa *tc* I *ta«i 
f?ft ^traa ft^r a^a caata ata«> fea^ta 
ftc^s atana i ssftftl ataita*ta *ta 

* ft®fatata*! aatfaarfaa; l^tpn, *aaf 
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1^72 3 fttot 


fa** 1 * dt* fan—n^a nfam ftfa, ,ti- 
aa atfafa totfa 
i 4 aa nftai $t* «rfc^ta »i?ji«i 

49ti9cafan f%=n. ^®i ^tsm wzi> ntft 
i aaitfaa «ffs $ta c9t9 fan aataa^ i 
w ^acaa cicaa faca at 9cn«f s^acna 
C1C9 ^ fafcftcaa aftaca aafag nfaata 
^1 «fan to Can (WI Euclid-^ 
WJtRl!% $ta 9tCg 19W caft 9^1, 

f^f^l ^1 ltd nfaca cad Descarte- 4 a 



ita ^fafJt* fafcfa 
W—25c-r fam 1642 

a$T—-20d atf, 1727 


i «Wataacatat9 <C«r Ita to* « 

ItW Descarte-4a 5FJtfaf«9 ^J^fn ’ntl'S 
*wi i $ta nftnata to faf^a faf g%ca 
*^9. fan *ca—nffoTfor, *rtcnt9^, 
Pi\iwwt 'Ss-jmara ifa-etffoa cicar 
$ta *raai caV^an $ aa i 


49$ facia ataii fan ca, 4$ 
affirs to atm ortnatw ^ *jfto 
caiicia i ca <®ta atcg^ cn 

nan ^ $iTfn<5 *ca i fafeiJcaa 491 
atanfa 4afei facia 9ta*i fan 4$ ca, 
fa>fa facsfl ’BftaaiJi 4$ «tffasa farnni 
$ta ^faatvt 'ntfaafa^ fafa facar 
*t*N aaro tortfl facia ai. a^caa 
facia istci 11^ fsfa <®i «tati aac^s 
ataj atacga I John Maynard Keynes 
acntga—Newton parted with and 
published nothing except under the 
extreme pressure of friends I <2fn^5: 
Euclid naca 49$ nJata $nH aal 
care itca 1 Euclid-^ arnfafaca «raa 
apr«i*c*t «rati acaa 1 ca aritfafa 
^taai ^n cica acnsp nfa, 'sta 
^faatv-fa ^1^5: Euclid- 4 a afJtfaf^s 1 
Euclid- 4 a *jtfaf« ftca fofa ntatfaa 
it«i-cnnPw faca fa na cut « 3t raters 
are Itasca 4a* cn^ aa atisr $fa 
cfrfana «nta « csp atic^sa 1 «iiaca can- 
ata m srati aaata 3?ca fata catc^ , nf«5r? 
caf*9ac«a an 4^ «ffwsl tfa tf a? 
9 ac^> itac^a ai 1 4ia fa§$ 

'Stc^ fa^fa^i aac^l ai 1 citai ata, ^Sta 
cgcil c»fa aa 's^aafas ^tlsr-iaj nta 
aataaaici ai^ti 9cafataa 4a^ ^itaaia 
nfts- «inc^5 49 a^a «tartcaa a^ai ^afaa 1 
1665 ^fc9cjrcna«rt^tcaaaac^fan 
ftlfasrfaa aai ^ca ata, fa$5a ssaa eca ata 
*ta «f^ta fcaanci 1 fa^afata^l fa$^caa 
bfacaia 49&1 fan? fan 2-3 aga 
wtw at$ca fsfa aaa faca 'atcaa, aaa 
«aa ^ta 24 aga 1 4^ 9ca9 agcaa aw 
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fafta ftt* ftfa fo*lB *$* 
ft** «ftft*t* *OR I *W «?tC*t*afa« *:*I 
ftfa* *<fcafaaJ (Nature of white light), 

•jftaft fen:* ve *tf:a n«~n:*a *wj 

Rftftn* Tjar « <®t* *Ttnfl (Universal 
gravitation and its consequences) <aa\ 
Differential and integral culculus «pff® 

St* fecsrnntnj «ttf*nt* i ftfefc:** *}*:** 
«*fe 2-3 a*:** «wrhd8 ft:n*®t:a few*- 
C*tm I foft ft:3F$ a:*:**—“All this 
was in the two plague years of 
1665 and 1666, for in those days 
I was in the prime of my age for 
invention and minded mathematics 
and philosophy more than at any time 
since”! Sf* C* S*ltW*Y» 

*1 C*t*tft* ft:* E. N. Andrade 
*:*n*—Einstein’s innovations were 
less revolutionary to his time than 
Newton’s were to his I ^it** 

*fr*1 \IW ftfefo St* 
ft:** wtzw qft:* cattft:**, «r*tn 
***t* «tf»l? *:**! ft I C*n 

*:** *** *ftT ftfrk nfn^w Leibniz *<R 

«wi *:** «, fafa m ntfifa* 
«ltfanta *:*:** I '®«R ftfefa** *CW 
«t* *ni *:*ft* fiffe* nf%- 
C*ftpS sstFS$ «f*tft<® ** C*, ftfefa^ 
*fo«* C*ft niftffe* (Differential 
and integral calculus) *tft*t* *:*:** I 
Hook <w Halley *ft* ftfek:** *$ 
ft* I Hook-«M *t:** * 1 ? *t**1 **-nt$T 
njTC** *t*j:*fe nftfr® I Hooks’s law 
TO** **F5 ** ft»t:** *t*:?* I Halley 
ft:** C*Jtfafawt^ I ftft *t*1 Of* 


yti owes* «w csfci **:<»* *ft *$* ftj 

ftwt*-**!:* CW\ *t* I Halley-fe «T**l 
ftfelft:* *fts3«l*ft ! 5 3:$* <*tft*t*¥- 
«n *nr»* ¥tt*! «t*tn TOR I Hook, 
Halley «wSfciri ’■Tft <*▼ 4feft**:* 

ft:* «itc*t^*i ¥*ft:** c*, ft^tc* ^tf* 

*t*fa:¥ <JfC** *ft* 4*f3 *Tt^7l 

C*«*1 *t* I StC** f&*t* ft** ft*» ft 
*** *:** *t*i 4*:? rMi ¥*:* 

n:n nf« 3 F*n ¥*r® w* *:* i 

Hooks *:*^—‘*tft JR $3* C?*I 

Wren W *:**—ftfH W** TO fe*J* 

faus nt*:* Rtft crftt:* eft* f-tft^ *%nt* 

c*? i Hookses &n *wi 

ert* ^^1 wf*l c*t* wt*i c*ki, 

Halley uifft* c^tC^5 

^tC5 fta ^tt*tMt* 

«r^tn virt =?c* wU —« 

<at?[c^ fcstw 

*CTW wt*1 Rtf nc* 

I Halley to* ftft® 

m ^c* fV^tc* «d^i sft 3 !:* ? 

C ?*—f Rtft 41?1 TO« 
*ftiw c^5 ^:^ft I Halley *«R *1 
C^C'® 5l^OT*, fa#$* ^*:*S! ^f3 ¥M*‘ 

*!35«f*5 WJ C¥t*t« c*^1 ^tCf, ftjft 3 ! 
**5 c*t:* ftf* *1 *tjwtir ftps ntn* i 
**ift *t:^^ Rtftftora wt*i 

c*c^ i $t« ftw ft«t* 

Principia ft*t* Halley ^tC*F 
^:«ft^i* i fec^<rc*t»t7 

5ft* *^11 Issac Borrow, fafa 
«rft«ta -sr** flfft oral ftf*^ «r** 
*tra* ftfcfa** m ftat^ *«ta*l 
a:ac*i Rtc*t**^ *-*c^ 
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fcVTtfts TOftW I TO* ¥¥ 1 , C»& faTO $tC¥ ¥*i 


fi^lTO* <2ffvS ^5tJ faTO « «Plf« «H3 

f*»i ct. foft fiifiwhwi ’rfnc^fl 

Lucasian chair-vM *f^l8 

c^TO ^jN to* m* c*& nor 

*5? I 

ft&tom <wfa TO* 

*ft* «r*tft« iw ^©ft* cTOfa 
fjrfcto ^itftffi to** ft i «tft{8 
ftraft TO* »ftfa ft*ri to to 
ftTO* *m* i TO 4*i?i 

ftn* '©I f*»i, CTO f*| &*i»wj TO 
*fa CTO ftll TO *115? TOtfBl, c*fc 
ftro sh& faTO* =n «it*n *rf« 
TO f&«ftgr« m *wi *i i ftn* 
© 1 ^ ftfeTO* ft^TOTO TO JJCTfM i 
fsft frofc TOt* 5 ?—I keep the subject 
of my enquiry constantly before me 
and wait till the first dawning opens 
gradually by little and little into a full 
and clear light I ftfefcf ftp!* 

’Iffosi, foft TO «?tf«f« ssTO ’ttftfa* 

SftTO W TO «TfN TOW I C¥ 

nn ©rhrai to TOf*—TOTO* 
ftunfa croft&TO* tfftfhmfwfaft* 


*to ftfTOi **i to ftft TOftow— 
TOto? to ftft cfft fft 5 to 

TO *|ftTO TOftt* \TO, w wi 
wttn»ds» »if« TO* tow 

*fTO c?fl C¥, C»ft W, ¥1 TOC* 

<5ftTO 5$ft* «f5ffa*l ¥TO ¥ftl«1 

to* »w *«?* to to to* nfitoti 
TO its** i <*TO^ TO ffeitw ’tft 
^7$ faTO* TO^TO *£*(**1 I ftfefo C»£ 
‘to* ntftfr* *jt«rn to 

fTOr** i 

wto* TO*TO *$ tffaTOt* 

*)fe* *rff*TO *t* *¥$ ** **ii to i 
fcirtffr»i. ft*!* *tTO$i, «tf«TO %mn 
fits «T^f* ©*l ft«l ftITO* «w ¥t*¥ 
ftntc* fafa ft! 8 ! 5 ? ¥*fal *lTO ItfrlF 
TO® ftfcto TOf*W—*ltft ¥*5W 
Wfa»ftG** TO* TO *R? TO* **f*> 
TOt¥ ¥t*lC5{ TOtfif^TOWftlft 
I ftfc&CW ¥15 ^¥©>tftCf¥ *IW ¥¥1 
¥Hl C¥ f¥¥*f fB r ¥t^¥'5T* nf*5t*¥, ^ TO 
C¥t¥Tfp?l TO ¥1 I TO ** ©$¥t* ^ ^*^1 
¥¥1^ *t¥ ^*®fft¥ ’l¥¥ ^tf*¥tSC¥ *tftC¥ 
¥t¥ft¥ ¥*fC¥ ¥¥t< «tl¥ 4¥tt ¥*C* I 





sttoto c-ftto fftottora 
fW caN torat* 

’rcmta ^c*i «Ffsfi ms ca, ftatattoa 
at* tftito ton wjttawafafefaafa 
^a*ft^3 (Organomercurial compounds) 
to c-ttaa ata to ?latattoa *to 
V$ (Collar rot) uia< J?f® at? (Seed 
rot) catn «rf^r?rt«r *ai atai 4* aaa 
^art* atfift® ®?tota at*i ?latatto 
<4^ catn *a i 

ate ctotaa «rra c’rcs^Ttsi wi 
^fctfata te. <4a. (Ceresan or Agrosan 
G. N.—to 400 <®tn atcsra ntn 
©tn atatafa*) toai *wai 75 ©tn 
faata (Ihiram—£ff© 250 ©tn aft^a 
*it«r "tsapai u* ©tn atntafa©) Wi 
tonka i; 300 ©tn (i: 300) «isntc® 
ajaata ?al §fk® i 

*tot stcton 'smfrc* toi wt 

ntaanta win ©tai cnc^ ca, cto to 
150 ciif 300 cto nktn ®ttaftn ®to*a 
nta* ©tntoa cat^ to nt®ta nta© 
M $11 

•tktftata ntotka 4t4Ka nkt"t *14' 
«it«*tv s-ata fat® am *tat^ i catk nkttna 

©tn nt* ctoata ton to at*} ©tn 
ntt*a f-f*® -tv *ata na i 

©tat* ton nktn *n *x*\ ntc^ nt®i 
$6t* to ©ta etantn *»p? *ta toil 
*cn ©tat* nt®ta ata *a ^a ^ ©taa 1 


fos wvfo to®* a rst 

©tfanat^a fatona favfate fB. <44. 
f®. to. ©t®}a cafl cat* to. fn.-l377 
attaa to ©tt®a ©to ca?t 
festaa *tat*a 1 

©t©}? ca®} <2ff©^a totoatc®® 
75 cat* 100 fataa aai c^la «rf® to 
1,750 c*te. **ia fat© nna 1 ata tot® 
•fa f®taaa cat* ©tsptta} nte ©k ca®} 
sttaa ntn* fen$v naa 1 

cafta atiaf ai «fta 53 ®f?r c$*t 
•ft'sai ata 1 astit^l aa a^a atfB « «fta^t«at^ 
•4$ «ita. f%.-1377 cafl Btcaa w 1 

«ffaa attB stl^fga ^^rai 

calcai? <srrto»t>f fata ctfaa ^ca to 
faatcfet® wi vt{l cntvi vf® 
*at® ntca ai 1 

«it^ cataata affaa atlBc® a fa 
1®¥ai 5 «t?f '©’^1 (Aldrin 

dust) cafcta «if® 25 c^fof, ^tca fafnta 
ca©ai ata, ©ta cnw aa^a *ai w 
^a 1 to to caMta afa «r wi 5 c«rc¥ 
10 ©fit ®t^»lf§a ©>1 (Dieldrin) 25 
rtif 30 cto. ^ntc® ^ai -f®^ai 10 
^rn c^t:a^ aot^ca^ia 62-5 cvfir to 
toa ca«ai afa, ©ca fa tot® ai 
aft^ia cntvt« a^caf a^ ^a i 
[c^afla wtcaa fft-a«t«ia ("ftaft- 
®aa, ^ fas>) a'f'V «i5tfa^ ] 





5^ GWti 

«itw¥t»i at*t? aft cm Ctai 

atatafa* fiffefapai *are <m\ 
atfota caata afa ar*$^ 
m i Stcaa *aa fwia« afa atstai 
aia i faajt<5 RwpTNi ®rta. 

c¥iw.f% w <aa. irtatwn aai at*ii*a i 

$tai awna ca, ^frawtv catat^ta 
c*s»ttafca aata aaa cat*$ *35 
fcaataw* cm c *inta afar ^raftaa cb&i 
* caf 5 *i i 4$ (KiQ «r|i nfaatw c*rata 
af*fl3 aja^ta C3 Wr*$< ^5t$ *1, 
afar facaa a^*®fa *tc«r «tf ,, s< a*a 
¥«isr? i prtfsnfc saE-fsfavrtaai *usatfl 
f®. fa. 

5*-ffcfwi catsr csttaa fi&ata asS *aata 
m <W *f»tsr S^CfltC’tS f5ff«.3f» C»l3ta 
afar aja^ta aiaa i 

f&ffvita pw *iaj5ca ajtata 

wi, estate* a at*tcaj fB&ata afe aai i 
ac*anta m caai cat*, caata afa 
afr*®tta «ttata *at® ntata li^atraa 
C*ta«fat* afc *al at* I 1969 att«t 
caattaa atsttaj fifavrta mi9 «w c*ar 
atfaat* *tfa® ** i <siaita <n*<, 
*»tW a* **t3* fS$att*a| fifiml ¥51 ** I 
*$ aat** at*7 250 ajcaa* ca^ 
cat% ^ c*t* f&faMa® *cat* *aa 
fan* caat* nsfot® *1 fsfwi *ai 
*cat* i <«$ faat* «*«tcti c*ta faaitt® 
^faat* *fW ** far I ®ta fa*t* C¥t* 


at 1 ** ca, 4* aataa fifeattaa tsfaMt* 
caata aaifo *pfc *Wf* «t*tfa® i 
caata afa* foa *tfftfa®1 *% ca 
c*tt*a ca'tafc ^aa^r* ®i aw, «wter 
CfCT* «1 fliftar I 4^^ ’fc^^^ta 
m fsfavrhr qw ^ f«r»rtr 
^ca w c?^na aint^an'apt^ «rc*¥ 
wi «Ft=n at:a i 

ca\*rta afar »ir c^ta®f»ic^ ’»ra' ; ® atn 
»aa^ ▼c»r a i 3 ! *it® >iami ^a I 

** a^«r litwr *r»J^a v* ^rt^fnatcaa 
c’rri ^ ^taaii caai cm i i«ij- 
fafV^^ai c»rt feaar^r c^f*r=f 

a^nt^fla *risrf*mta ^ga m i 

*^OrM f5!«fb^5l ^ *Nif^ 
aitfePssta airtiraatn wtaaMa ®t»tcaai 
^cat’t fa<a ^catena faff^ta 
^ mfa *\**\t$ •ta^lTaal'sfi ^t®Tfc«^=r i 
«ta >ai¥{5 fwi atCTtc^PiCTl^ *a 
cm CTWia fafll, caaar-arfe^ ftrtrar- 
tfhltn * ^«'f*rr«a «rtt*fat^ «r^f« caa 4 *ai i 
♦fair^c® 4f at$*i ^a cafc^* 
®tvtraal cat%a ^aiw ^na ^t^a^stca^ 
w v\m ntcaa i cat%a ^a *tc«p 
« aa{5 fac-ta aaina ag c^ca or«ai aa* 
^tc^s ^^fnc^a faf«a w aai m i 
ent na 'saj astaaa <aalB ^aa ca^ta- 
c«Uf *at3ia atrat^it^faftatca ai^® *a 
^a^. ca^ ca^ta a«{3 cai% fac«r^ aaa 
▼caa i caata cai¥ ca^ta wwf*i 
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<9 RWfa ' [ 251 ll, 6i HU1 


lemtltwi cut* cie* 4ci c«ftn i 
4®tCl C3t^ 4ii ®tvtdi 1C1J s-fcn 

cititeitn ijiti it*R ¥ii m itei i 

|t&1, Clfatdl 411 ¥¥t¥ «fltdl 

¥tfi¥ ifiarcu in cit%« fl f f¥tw. 
4| 1$1 1lf®C® ®t*tdl1 ¥1 ltdl iftf- 
®rei ft<* ne® ntcn i 

¥lii; icniti c®si fad 4$ ®1J 
itll ClCl Cl, ifal, Clfal «P?fa ¥tfil¥ 
ifiatl 35^191 1C¥ llftftl m* 
flCIl®* ®f»ttll fatffl mtft 4$ 11 
itfsl *ffsasR 13C3 1C1 I itfal ifisfl 
13C1 ¥1« S«[dtCl ¥t#t¥ UfVl 

5VW 5p® 13 1 fll C111 ClC* Cl, 

cien faei ifiafiHT* csl w «fti 

ifstfii in ifei i 4iii it 3D in 
itllT Cl, itfal iftstCll 1C¥ 1C1 

fastsFl® fefl^lt lJllt« Btfld C1C® in I 

rots efts «rtmt* iti^fts 
fenttra* Itsrfat 

IJtfaltl Hf3¥t13tl Itll ftlt* 

li$?ii>Sci ?3 ie wrote* ®r: ntfc 41 

*fnitm ®iintci 4i ficii i«n 
ituti l«drocn c&li itn 4$ in 
It! !9t* ¥1 1C¥ 1C¥ Ifsci, ^C1 

Itci 11 411 41 ®fal in 1®* * 

l¥^r I ¥tlt?1 Cltl «ff*C*tl! 411 
tyf * fl'TO Ill WltC®! ¥HtC® 
ltd 4111 IWFt^I 3t®lC93 Bill 


IVttlCl* dlf* ®fff| lien I ItllMl 

itflltl Utltd 4$ 111 IClIltl ¥11 

4fl3tl faf®* Cll %l| In® mi 

¥tClfalt* Clllftft ¥lfa®ll 11T1 C¥tl 
itlwii * nciiti itfcwien irtf- 

ititni 4| ic wrote** m itn<t i"n 

lt¥ I 

citi 4i nn nt®i *t*fa wi 

i**H cici «r§* ifiitn fasivif* Ini 
m i ®ei cifci icn <td* in i ®ts 
¥tCl StltCT* ?tc®* itre ci in iii- 
iu Intiti *de*. ci«fi itw itfaei 
fisjvife* Ivttn in cie® itci i mi 
1 ¥tHfatC¥ 4ltC* itntni cic® itci i 
utficitfiiti i^itii iteit* citii^ 
itci 4l{5 «1^sktl ¥tci I 4^ «tf®itif5 
1111 1 ¥tl*fatt¥ itci itntcii l"lc# 

1® Bt3 m Id li l |¥l-fli l t¥l BtltC¥ I 

®tn ^tnfitti In fiitci uiiti id 

Iftl fetflltll FtltC® CldCll 411 fllTV 

lutn men i i^itw iti^itci 
In fiitci uiiti id fini-if# 

liifmi 4if& itntii ^®fi itm ^ 

itutiii 40 i>i ¥ti$ii ms* 

m 4ii ®i cici I vis m looo fieii- 

sitl i *t^iw <1 lt3- 

Itltl «ff*fn 400 T>1 ¥ti#H CICI 15000 
fieit«iil i<* fi^n-if®' Im m i 
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crffoWl 4ftft 


S|T?1^ »Mfl?l l #*t ) 4lC*l CbH <153 TW *C*I3 'it Srfajfc C*rtil^C«3 qtt| 
.115 r.W «ri*Wv9* W-* ^fl) ^ T.V3 WW C*fTO v*i3-. *T5f&« 
Wtn f'rw.s Poseidon i r.sfss-dJfat’m « 

>lfcf sid swfa^ 41 5951 *H« ^ CUZ* 7.179 fafaw qtt«i **C9 
r.^wr a**i 10* ires* w<* fa*nwRii *pw wi 
WMW I 95$* 4t* ftoWR— 

‘Planet-X’ ^ 3tC»* f**t*TO U^f6 -rfSufc** C5W f«^l S 6 ! TO I TO 
$93! smifWfl vSMfT'ifaf! *«K«IT?l VOT v jf»J3ff m* *ffa? 
’*! Vty r.vir.^r >m I 




TOT* ctoi 

Sft* WJ\ • C<®tTO C*fa 

?*l1 \W\ TO TO»f W TO*, C& ^Itfc CTO «lt^, CTOtt* 

**TO »r® I TOl «t* ^ TO»I 17 *** I 17 TOJtft * »ltl^ dm « ®Itf*W 
*t« i cTOtc* *itf*«f*T TOtr® * mfro «w* totI ^°s ® *rtfro 
«t^r^ toa to * to* toi ctct i 31 to ora tot c* c^t=? to* ^ 
*pft ^rw tot c*r*si to \ («wn *t* 191 ^ * * « *Tfro® 
*WJtfr TO ; 3«*K 1 + 2 +16 = 19 ) i 
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TOJtflfa farro TO 

*tTOt* *iwfa 

C®tTOl ftCTOt^ 

CTO *tt* l 

«« TOri totoJ c^t=i wits TOrfr*i *toi 

I TO ^feTOT C*tTOl 1 CTO* 31 


t 

*TOJtW f*TOt*H **jfTO f»IW CTO C §1 CTO ft?TO CTO *ftl fa*! I 

BWfltTOf TOtt)$ 'S WfTW *FH' 


• ntfl ^Tf ftfcfjfjt* fffarw, *f*!¥t®1-9 



c*fhiw 

I 

CTO Gits 33 CStfe fa V\*f 3l|*l T^M ^C<3 nm mh% 
864,000 3t*®l 3J13I3 5 ^J& ’titJjf’fS—C*l«tt« fi^fa W 

*1 3$3 *Wt<* C3I I ^iR fa hftfcrefa 33 l ^ 

CWTO* stWoil «fl3 20,000,000 fsd?} C3®lft3t3 i£W stl sifsTO* 31^- 

*tow' pnta 1,000,000,000 m c^—^ *tjf^g ^*(t«f*i^ 33 3fgftfe 

C3, C3 C?t3 TO W[ 3TO CS3 <2tf$*i3 33 I TOfofSttg 5T3$ 

*t? w TOfl TOI* TOW I ^<3 3 r*Jl 2 X 10 ” $3 31 2 X 10 33 

•ani^ ^ ^fafh cs:g fa ^ c^sto ?t*t* «i ®tfr, (^rfirSfa = 

61 x 10 s7 <5t!3 31 61 X 10 s1 $3 ) I ^-c*5? CTO 700,000 f%: fsis §TO 
33rw 300 fa; fa. *rife*tftPfe ^fa few ^to to 
sr^s’T *1 g^ifagt*, 3ts ^ts toI *TO1 'Q ®w wst* ^11 w stst* 
fesfl CT»lft?t , I ®t*tTOt* ^3t3 ^ ^CTOl3 5tl TOtC*f3 3t3?TO13 stt’t? 
^-•h* ®tFfo i£pp TRtar i c*w*w to ^icTOa fa fwii> 

TOfaj TOC5, ®t *iTOl *31 3t3 I ^tft^sl 'TOTO3'TO3 3t&W 

«TO StfecStW, 35Jfaf*l3tg « fcfa3t3 fag ’I®! 3*fw 31 cajTOtfagtg— 

gt gtfa cstcg m\ gtg 3i i ®C3 gtfafTO* *rcg 5t?i<ftcfl <sl gfaw* 

to TOtg wits i i*w« to, c*fg to toi faro 5i>tg$*r gi TOt^i i 
*Fh ^g toii, fa* totoh <rofa*—fa®t3t 4® trog n*Ni TOtn 
«ftg 1,000,000 ffeaft cW»ratg i gferawg ^f«f®r?r fast* g$fro m 

*1* gtl*T *1^3 3®3t? ^$3t$t ^1 ^ 

«(t*!?[i ^ 5i^i^ 5^ ^tfii fam ^jt^i?i c% ^t«ft?iRwt*i 
m »rsra vfl^f ^ ^11 toiI i 

rt?i*fc4?i hfBau^u ^3t3^?i Mt3 oti c^wi cfcRrcW 
«nR®tnra ^ «(t? 188 $fi c^c-f 1608 *n wtTO, c^tftil 

«j^f® cm*& toi c?c^ ^t^i *TOi 3t^t 

^9?( ^tCf I 1371 $tFf fltftTO f»wtc»i1®i%^-^t 9 ltflc® 

RiRi 5 !!^ «itw i. «ii?n <sm\ ^a 31 
TO1 • c&toW fljlfiiRj'e *flR—orttt cA* 
.tftfzw TO111 fa ’rjiftfnfia «ftw ^ 
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1608 sTtcsi *n*i *«rc i 

W TO TO fro* *tC?l ^JtfsrfiT'Q «pRi *\% fcfa TO=* I 

4t *w1*i ^ «iii ^ f5r% <wpwm *wfo «m stf%^tf^ i to TOTta 



^ 5*^1 ^taf* «Rf Mfas wws, *rr<i w ^fasifara *i cto 
•tttoMtCT W*f W Him $f-^n SSUfSTOfa **1 w*W I 

^tw ^ *\^*\ qapu *rt?tc^/ c*itaqwra *\yi% ^qj 

«rt=l1 C'stC^ l 

JJfal ^ttC9 *ft®l| ^stC®I1 5C®11 

^P,Z*\ CT^cifl fa*t& fast* i qtfcws ^tc^r eftv\ fg^Sftsj 

wl «i& wfafai c?«rt c?5 i ^:«f?r ^Wsitart ®«t:®[taw®ra ^st®t*itaff?i 
cws cq*r fai&i w®i ® *fi% sj53 i «rc$j*fi> wj $ <bn»ot 
w **i m— few** *t#fa ^tcfffi toS> w*n sr^rcn to to TOfw 
<m\ w*t?^ §^*1 to£ W5it fcwfoii «jtoi *m$ sjtaj 

^ wn«r to w <*r*t w*n ^*fTOi 1 ?Mt c«c* c?toi «tfc 
^ ** C*R TO* *tta* $*tt *f«lq ^S>, TO *tTO* Wfi> 
fa€l«f I 

tfftww* *tfaTOf **1 3 * to toji *tr®q fTO 1 w *nst^ 
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TO * ftTO [ 25i el 

to sfato* <?ft**TO9 *t%t*r fato* to to tow i 1840 v« totSt 

ctto w, to «mttwn to *tt *t* ctWto* *tfirot*t 9 tt$ 91 to, to 

9»!l m I ^cto tob* *if99t*i 9tro «tom 

TO i TO *4 CTO 99 9*9 f9f*TO9 aTtart* TO i TO TOC99 
*K9J1 9TO TO $9 ft* &H>1 TOrc ^4 c? 9 TO « f^f%F?T TO TO I 

c*fow*rwf»w TO»»t^ *w* f?9 cto to* 9t»r to *rrw i 
CTt*^4« *(4 «twi i<o* «m 9zft, to to to ^<sm to 

ww4l ^f^ap^r *w *tf*59 «TO ^9^f*j9 c*tw to to i ^tTO 
to ^ «TO or^n c ?9 w **^tw *rfro «rtwr fato to i antw *w*- 

TO ’Stfc* *lf9ap9l *C9 I c»it9*TO9 4 % TOT* TOaRt CTO cTOI TO, 
^6 <sn9tc«f9 w to* ^*19 ^9W i TO9*rt9 to W9i cto— 
«ifc ^fcw c**t «its TOt»r to <n*9t9 i 

c»it9**i*9sfai9 TOf* 1 * wife cto 9<s to c?41 TO C9, 4*tft* 
*rR4t TO >wr to TOWtfa «Rt9t:9 £c* cto *tttt i to TO 9$ c»ta- 
*»!* C991 CTO, TO 9C9J 1947 9tC*T9 4 to 9tC9 C991 **l*ft TO1 
*9C5t9 9* i 

CTtom OF41 to TO <2fTO TOtCR *ffato« <i|CT TO I TO apw 
**l* *to *m *(faTO ceW CTOI TOc^tvsesr?! *9 (Magnetic storm) I 
c&faTO §TOt99sf*!9 to^5, fRfo « sn^ft* c&W«ftTOira 'e 

«T 9 »t *tto 9 t* 9 »n 99 c«h* *® i ^ 4 *to ^fafrt c^?p 

to»ct 9t=fl wrti’itsr *?1 9^9tw 9itot9 artot^ toi cto w, 

cTO^»i^ TO nw ^TOtc’i ^taF^c®!?! wtH TOi *tt« i 

c»fhr¥»w arcw *fffr41^ towwi TOi ctito^m i 
TO, CT)flPtaF?r 59S| ^^TO W ^ffiito ^t*r*i1ai1 5t»r TO ow «w*i 
«ra>TO « #*itcwi i c»Ntow9 * 8 tS ^ 5 —c^ ?n 

TOni *f'?r ’iTOapcsr c^^^ic^?! *rfwt c i ^tc^s 91 — A »ito 

Ht9®11 (HOST'S toi^ i 

*ff«tft?i fato 9 ^ «rc9 c^ftTOr tot^mi 

»!c^ farto scstosi -^to 1957-58 auc^ ‘«it^ito ^-*W< tot^r 9 :^ 9 ’ 
9?$ TOfl»r—943T fkn f9^9i ^<t«. C»ft9F:aF9 599 ^9TO I TO 1963-64 

»ltw TOC5, ‘«(t^^tto «lt« ^ 9^—9^ ^49 4C^9tC9 “lt^—9T<1«. 
caftoap* 9199 To I ^9 nc9 1967-68 9tC»T TO¥fl(il 9Tt9t9 9t9tTOt f^C9 
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feck* i f?pp qtc? i faatfftl *t*sw»ra *fa* 

»rt?tCTT ij* *?* ^r jRatc* stft i **i *fa, «fa3Jt* ct\?- 
*w* c’ftflcwc^ ftftai *ra toot OTtita ferotfi* sw i 

®rc*m*r*rt* c^tt^* 


* n^Kfai ft«N, cufa*^ fm ; 


ntwfajt? *rfNsi 

'e ftwfa* *ifaj*t?i W ’72 »r*t 1* cit^tCW iMl?E*ltOT *l*f* 11^ 
CT *K«Jl W1 OTl *t*. *1 *«!l *tW* »TO ft«rtt** CTt^T, fafltM 

l^rtfw »iw c*tro *tfaf&* sot i owt* *r*f* 'Q sflpfvfllOT 

*i*fo *nw <n*ij ^twtwi **i st* i 

*!*«1tW *t*f*—i& *f*%* *KSj1 ffil C*>R *1 C^t*RTl «WHfa 
?IW *Thltf 1 ft *53^ I 

•uMicrm *t*ffa* apft? ^«n—o 12 3 4101112— 

•ft 0 1 2 3 4 5 6 7 •• 

stipnwitOT *t*f*—n^ffa* »iwji *5t«r^ts( 9-^ w^t swjito* 10, 
11 =11 *W ^ c^t* ft? fa* **ft* ^*t* SW, *t*f«t n*ftr* 10, 

11 *RUtS« »W«1tOT *f*fOT 12, 13 *K«IJ1 CTt^lW 1 *1wl ?fa*1 

ftHWl 

*M WltOT *t*f*—123456789 ? 4 10 
^ *K1Jt«f»l ipTWHOT *t*fa*—1 234567891011 12 

«lflM *tW I CVr^tC?? SWJ CT «Tt5 ftft^* SWJ 4feW «fteft «1P« 
fa* *ttiw, *tfa* *t* «tt*irf“r*l t 5 wc* n* i J* »tcot sw 
4ft, 3ft si 2ft «tm fa* *ttw f f *tfa* *inwftat w?w csft, cs% 
si ststtft i 

l. ns»«citOT *tsif®s s^wft csto vt cwi «rtcs i 

*fa wt»it?t»tcs •ttprt c?«*i ?tct i sft* aw ?t»itw *it«rte i 
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•m * fait* [ 25*t ^, 4 *wn 


fa) 

1 + 4= 

14 


w 

4 + 3= 

13 


w 

2x4= 

12 


w 

3X3= 

10 


(«) 

4X4 = 

31 . 

2. 

WWft** *t*f*t* CT 

*wi 333, *w»wrt** *i*f*c* c*fe m\\ 






fa) 

2313 



fa) 

2133 



w 

2331 


3. 

*1 wit** 9 i*f*c* w » 

m\ 333, 

?*r wit** *t*f*t* *i *p* 


w 

91 



fa) 

92* 



w 

93 


4. 

*t¥Wlt** *1*f** C*t* 

« *s«i ;fto C?**! **tt* 1 

«rt*t*t*tc* W'fe c®w «it« i *&* aR *wt\n ®itfra *t« i 


fa) 

5+6 = 

1? 


w 

9+9 = 

28 


fa) 

4X2= 

16 


fa) 

4x8 = 

4 


(«) 

5x7 = 

24 

5. 

*PtWlt** *l*f*tf5 C* > 

mil 334, 

*t*"fWtt** *t*fa* *1 *wt 


w 

239 



w 

234 



w 

23? 



( &S* 373 5R ^fit 

9 afaj ) 




aratt**? wM**l * *** 





iiftif stli> esc* TO TOts cs:* TOs ste-TOti® fro *sTO TOTO* 

•ftllS S9* TOtt9J TOt9 StTO fofo TO I fa* TO* St^fo fafa* 
STO5 §fo? TO9, CTSft *ft-*T®* f-lTO TO CS3<2$* SIS St^§t:TO9 *TO 
^<*1 TO I #ft-*lsspra $tw 9*^ TO f“f*t?Pt fcfafll $tC?9 sfil*lt* < 2jfa“f^ 

st?i* im TOUsr 3*s to st:s:* stWtws SWt3 TO I 

yfk^ivs C9 5WS flfe-*tsw^* fefa? StCf, Stw* 5t9l& CStCT (Family) 
*91 Sts I SSI— 

(1) TOftsfTO 3 ^ (Sarraceniaceae), (2) C^SSESst (Nepentheceae), 
(3) (Droseraceae) w (4) cssfr^ltfert (Lentibulariaceae) l 

ststCTfaw^-^cstwsststpifasI TO* fistw 

^:smtsi I toTO*i, #*t St:9Sl TOTO 491 STO I fas 

TO*TO 4:?9 st«9i st9 si i 

*^i>-SS5f SSStS Sts 4W9 *ttsl fawtw £®f9 99 I TOt«fa s»1- 
*t:9 St:* 49^ *s*fel sfcs 9* 39 l s{>9 ^sfaTO STO 

39 49°n ^:S9 *t:3 9$ (Nectar) St:*, TO *C«S STO91 TO& 39 I *®9 



TOtwfru 

STO TOI fsstfa^t *s*«fa csts Stc* I 3[*su Cfft C3t& cst*tst*s 

faTO £C* TO C9TO ’ties si I s$9 SW 4* 99CS9 99 sfas 39 I 4* 

TO cattfes 9*9 *9Stfl ORfrts St:* I feSroft*! 4WfcS9 TOtCTI *1&9 
faTO 9*#t C*tt*VSt*:S9 c*9 9*9 TO I 



368 * fawt* [ 25"t 6i nm 

4$ c^ttra* If%«f»r w-W? 5?tc*r *ji* i «nw? »4*fr 
^ *M (Genus) *tw, CTO—CiWTO (Nepenthes) I rw <4*TO 

^t*rtw *rf»rai 44; *rtetu? *ttowi *rra i <4*1 wr, ^rtmtCt *wi 
sro *rtw i to* *if**fei wr wH>i jmr *it«i* *c* < 4 ** 

^tw *c* i nfifaffa 5* i «A *to* *w 

*tc*, ^ ut^i c^t®ii toi **i *it* 31 t 



to fcfs«r 

fesc** cwt»i fafro 4 «k <4t$ c^rtfrsf *tfc*ft*TOt* 
TOrft* ** i ^-*rsip faf^*T <m *aF cwtc®ra to f%ro *tc<s 
wfttwi to wife* *t* i *rw <4*^ wtw <4ii ftwtro *tfi*ri¥ *c* i 
<& wi«f»i* *rc*a to* to ^5 c*rt^t-4t^v *tt* itw c«r<ri *i* \ 

CStCTO^— «4t C’ltCT ***<»f»l M't Wftf I 4«fa *t** rot* *Jt*ftt* 
Vf; CTO—CSptOTIi (Drosera), stCTtfarl (Dionoea), WTtircft«Jt*1 
(Aldrovanda), (Pinguicula) $*Jtf? I 

ctton—'4Wtw cto <4«fro ^Pift* m hi «4*i tow*: 
w wiw wvtv i %** to qtro* to wtpwiw drcsftt* c*n TO 1 
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*5,1972 ] 

4cw TOt* to TO* i TOtofa ^tTO ®itro to* i TOt«*»r 
ctoito «hts $to* «tpr arfrofa «ro i *fc .irtotTO 
*ft*1 TO I *fTO CTO lift «TO* «itfrc*l1 w f=r.»*B *s i *1 

, sft^t^i to* fc*t* ’srf* ^tro to to* f* 5 ^* ^ *rf*r* to i TO* 



’tofts 


<i& fefof«fa* TO ’Stffafa* I »flfc 5f^t* *l?tt< TO CTOtTO* 
*f**t* $to <*ct to <n** to to to *t**trf*rcv to 

cro i *rtiti*ri to* *wj wttfa *tf*TO wt* <wwft* «(tt* ^ ^ 

WtCT 4*1 *1TO* OT* CTO *rv2t* TO I 

«tc?tf^H—41?* to C^TO *tfc fctt (Venus flytrap) I 

Wtflf* CTOf 4W* •tfTOl *t* =n I 4*1 Wtl ^** «ltC*f**t* • 

®tC*tft*t* *tw«%6 «WCT <TO I •W ** I *1W* 

qfttlft f*W J*t*fttC** 4*Hi> 4** tot*t* C^ftSl <tft*1 C*tH *TO I 

**sft cTO croi 4c* *rr»t* «it^ fro to, TOt* ^fri *p? *1* 

(4S 0 N «t^9 C*t**»fa ^t^5 1f\V* To TO ftv ifoHWl *C*(* ^ I 4^ C*t*«fa* TO 
4? qro* tfftj Htw I CTO f%I **1 TO. wfc 'Sift CTO W 

TO *roir^ fcfoc?* frotTO *rf**ft* to c*c*i i 

'SfTtTOFSTt'Gl—4^1^* TOtTO; *Tt*TW *flft TO 3* I TOft** CTO* 


7 
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mm « ftwt* [ 25i , 6k 

«reftt* *.<w «t«f5rcv Wirt w i iwrt qjita feft* i 

aw? wt«ft wrti *awfo tfwtSin Wtn vs i wt*i *w w w 



fcttltfall 

OW fastotH C*tl> C$t^ *1^ CTrt I Wtn Wt* ffofel CWtW, 
*tTO «K«t *ftW*T&1 faWI TO (Dentate) I TO& c*t* *twr ««PI 




^jt»irspt«jtoi <ajt»rc$twtei nt«t« ** to cwtwi toi 


wt* m\m fa? to, wife ^-fr? cm ^ps ntfl am nwfe w 

W i toi wD *1 **, *wi wtfc ^ w i 
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*ti>t* '8vtf> (Butter Wort) i u&?$ 

fctow ♦ft'e^i *t* i life «rto8* nt* *tt* faitani ixooo 

cw 13000 ^ font* witcv c?«i <«n ^ffeftpnr to ^w* 

m i ftftwra to fai ^ Ws *rtr? =it i *tr®tff 


(HrCc^rr^crsr 


^ 5VKJT 

fttffcfcn 

sfe <Wcw c?rtn i 'set* <roll> i 

«TO ^tfct£®Tl TO lift* (Slfa <TO tiRWfe 1 ? faiTO to i 
C*fa TOW <*TO $*tC* *rC*T, ^TO*?fe ^t?1 'STt^tC^Tl *E*f 
^ ftt? <(C* cw»l C?TOt«. I 

c»Hli>fafeaftfTOj^—*fe c^ttcara *tt5 f%>riz^ 


SV^3Y 
that 


« 

tyrlfrtvtqtflii 

^MWHl, TOt—■feWfcfV^llful (Utricularia) I t\W*PlTO 41TO 





3 12 lit*« 125H1,6i 

(Bladder Wort) 3*1 S* i <iwsf*i «rt3tw? ctpH cst^rl, •gpr, 
TOfol 4*t« <4* Wl* *tfal 4*1 3t*t*1 *tfa* 

3 * sttn i 4$fa ^»r£l3 fcfa? i *m ntet'sfa *rw* 

t<r® c*% »(t<n-«r*rt^t« f*w ntc* ct, \tn* 3* m s* t «tj>* *tt«i «tfat* 
5 W'®th«f%^ ** i *lfa«fa* fast** cwrc»i fai nfint* 4fa *tc* i *tfac* 
fa* *1« 4*< 4 $ few 4*ii> *ntfi>*1 (Valve) «(1t* I 41* *fac* C*fT* 



^fsfafc»itfi*t* <rf*rc* ** *w *t»*i 
Clfal *t*, fa* fa** C«TC* cntnl *t* 31 I Wlfa* C*t3 W1 H$* C*l3 fa$fi>* 

5tvntcn 4^*ntfi>*t*fe<tt*'Q*rc* «itc*i ^a? c*n w*i*r c*tt*i *ntfc*t* 
fcnt** c*t3«fa &*m *ntii>*iii> t?®i ^tw i cnt*tli> w *rfa* fa** §t* *ft* 
»rc* 3c*p faf *t*r« «* 3W £c* m i fa*t** *$ sft*- stcn *ntfc*tfc 
** m *t*i* cntotft ^t* c*t*tt* ntc* 311 *<r fcfoffc ^tc* *tc* 
arfa-*c»i* 3t5i:«n fn*t*c* nfint* *:* 1 

«tt?fa* fafcaiT* $®Rt* 3t!tf** ®t3 «(fa 1 fafc* wr* *»K«J 
fcfor «rtf**t* *m*, ^t*i* «Rtf*$3* ?nire fefor * *:st* «rg* 1 
v%t* w*i *t?« fafa* **c«t* n**^ fcfa? 'sitf*?* sc* 1 

cntnmrar wtn* 


* fefovfavi fr<5tn, *tq%**t& *k»i* •, *t*i^t**tk> 





l. (*) 10 
(«) 12 
(fl) 13 
(^) 14 
(«) 31 


[ w-ifK'Mss* 

1 + 4- 5 

4 + 3— 7 

2x4- 8 

3x3- 9 

4x4- 16 

2. 2313 

[ vr-rwit** 333 

- 2x5 s + 3x5®+ 1x5* +3 x 5° 
= 2313 ( ) 

«ikn -st*re w *tspik* 

5 j 333 _ 

5 | e6-3 
5 | 13-1 
5 I 2-3 
0-2 

333=2313 (*t*mit** ) 


10 

12 ( — lx5 1 + 2x5°) 

13 ( —1 x5*+3x 5°) 

14 ( — lx5 1 + 4x5*) 

31 (—3 x 5 1 + 1 x 5°) ] 


3. 93 

[ n’wrtea >twi 

333 = 3x5®+3x5 l +3x5° 
-75+15 + 3 
-93] - 


4. (*) <4 

(«) 16 
(*) 1* 
fa) 28 

(«) 2*4 
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* ftufn 


[ 25-m, 6k 


c 

*wit** *nf« 

ftTOlTOW *Hfa 

5+6- 

n 

4 

9+9 = 

18 

lec-ix^+exia 0 ) 

4x2- 

22 

1?(-Ixl2 l + I0xl2°) 

4x8- 

32 

28(=2xl2‘ + 8xl2°) 

5x7- 

35 

24(—2 x 12 1 +11 x 32*) ] 


5. 23? 

[ 334 

= 2 x 12*+3 x 12 l +10 x 12° 
=23? ] 


<S?f '6^5* 

«M 1. ^,'Q TOT CTOJ& ? 

«*, tot* () 

2. sfe* TO « ifiTOffel »ITO fal *tTO 5ll I 

fife , ^ffet<5l-34 

&S* 1. TO^I, TO TO*1 «lfw I 

fa* 6t*T « TO* feTOTW* fa* ^tOTtWl OT11 *TO, 5t*I 

TO TO**1 I TO*1 CT *l*fTO TO TO1 TO, *ttf® SttTO 

^TOfaTOl* TOTOfe sft TO TO I (tffaTOl TO TOft&l TO 
^*t?1 TO* *[§49 i TO 'e to cl^TO^TO TO, 91 TOtt?* 
■rSrt life ^TOTO i Ct»*Itfl *IW9 ^TO BtC®§ C9^l TO* 1 ct^ltv 

TOi toTOto, ^*ro, c*ft* tatf? TO9 <ro *ito 

TO*1 TOi TO c«ltlfe* TOTO TO «u»W i fa* TO* c«lttfa 
TO* c^ttife* ywti *TO w *tc«§ o*n§c** TOTO9 *i1tf*i 
TOw« *j§* f?* tecrt »ito i 

CTOH TO? Bt®T *1 TO * 9\9 fcTOft94lf*T TO* §* CltTO ^ I 
TO* «it$t* o& fc*itTO«fa cTOt* to *f4*tt«§ *t? TO TO i fa* 
f*i*rTOi fc*rt?to«f»T c^rt^rt c*r* to»t* to ffe TO i to tot ^§** 
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qp. 1972 ] cHfr-’Rqfa 

qaftii «tt:¥ i v\im cro* «k*t cqfaci 

^tpi i «n*t*C1 c** =?1 cm vVs 9tfit9 TOta *91 *F9*t9 i 

«t*j* 91 *mt**ln *n «ft%^ «tw* $lwfortw «rc» 
i ^f«^l «tw9 «tCTt«tft* «ttc®t 9 tt»rm *r«* *h 
* tfr « *ti*w cw «xiTs ft* 'srsrerct stttsft* fc’iWqsfac* 
*1199 <MT«MC9t^ ¥C9 C 5tC®T I fcfaqq *ftfl05 qw *9:5£9 «fC9t*#t9 cqlftff 
toi ^ftrw, *tfs?, *iW}tw», »it*wti f **i*9ft, *Jt»i- 

ft*t9, ^jtcqftftq, *t&tftratq 'e c®it5l ^*jtf? i ^c?9 *tc9j qtfwi cm 

*1*9, ^t^cylr«p=r « ^firwq *K*t* *c* ow ^wt» *w«faftr *tt* *tfc cqc* i 

C9 c*ft *kc*& *q ^1 c^] *tfwtw cattfca, *trfW&5&, *jfo 

^f^«f *twt< « fs&tft 5 * *tt«9l 9t9 i fefcTOtw 4«fa <sw9 l fa sn’sta «ric* i 

4$ w*Hi *ttfftHHi «rfarat* mtai *fwtt< 

$f$?t?C55 4* ^°s-r cqc* «wa *KS«r 59 1 areata *w*t* m^\ 

^f%W9 *$ « qfal *tC* »TtCH I fcf%C95 ftf5& 59t9 *tC* ftft* 

«t*t* c*t9ft:*$ twrtfcq ftfas *tfft9 «ntqfcffw *t* *w 1 «t%W5 
qtwwq nf%*ttqsf3Fat “fSta* <n*1i> ftftq> qjtw 59 , fa* fclww* 

9 fft 9 tt*fapM £9 C^tsf TjtC* *«&* 5£* *tt« 1 

fl***! G9* 

c*ft« fffar* *rt* ^CTftPrar; ftwfa ¥i»w, *faft*i-9 


cft^-row 


♦HlOTfW 'sfcfttf 

9Pl¥t«1 fitfilfilCT* fa *9t*TC 
fi*fwr f|«ti *ft*f59t* *frw* n$ 
6^ C* ’St* ¥9¥t¥t9 9t»l*TC9 *r9CTt¥W 
*mv& 1 

1944 qtc»i ftitqMi *m* 
^*tVqq R 45«R 
*f^¥tf ^ m 1946 qtw fR¥t«! 


fit(9¥t»II C9C¥ f4¥9 *qti^itcar < 9 . «**t- 
f>r m 1 <*n* RR 

Tmu mm <s%* Bilrnt^jtni 

*9tW f^9C* 9W911 wf. 
¥C«9 <W cq| w ^C98T9t9 ¥X9CW 
«rot*T9t* ¥tC¥ cm C?9 I fcfo* *9tlC9 

4t« c^Pif ■ *rc9*nt* m f»fS 

9FpI¥t«1 ftlfiwtol cm 1954 *ffw C49enr 
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mto * f? *d [ 251 ?*, 6i mn 


?t?5t? 1956 f®. <W-fl f®^ 

it® ¥r?i i 

1956 ltd ®fc? ®jjt5t< itffl 

fto? «t«rrt® ?itn-f?at^ *r?jti¥ «*• *rt?« 
cit*®*ttf? nfld nri^ii wi fafa 





d?td ?Jtn-fc§c®? n?t1?tf$® 'd-ftit?*- 
<n? ¥tf?f*jt? HWVtf ^f?¥l 

<5t^ ¥t?i I iff*? sv?tc§? ¥c?if3 ?tdT 
•n$ ?rtf?? fad? «tt^t , i cm it? i ®^? 


®frW* c?tn elites ic??it 

WTl 

1959 ltd 1 t<flt fire? id ®fr? 
®ktstf ?c??dtl »tw findt? ^iitnit? 
*n fiififctic?? ftwti *dw iiti? f*®td 
Clflltl ¥W? 41K 1963 ltd f®f? 
nm fi®tm ?*t®t? fi»i* i? i f®fa 
dt fi®td <«*f5 m *cw itfdtti 
ic® c®tdi, 1t?i $t? «rftd ®fcc?fc 
foil it® *c?i i «t*t®¥ fcitit? 
fetf^R, ^itfri, fe*r*t? t®Jtfi lie# 
St? 25f5?* c?nt c^fii* iciifM? 
icwci * ftmi ftfifc fiwt? ifafts 
«t¥tfir® ?? i 

its? fdtdfoftfodiiitiflt, wi 
4i\ ¥?tf?¥ i « c*fc 'St? ivttf *d 
4\fo-is.? ?mtr? sc®? i fofa ?¥t? 
fiat? nfiid? «ttv? fid? i **r*td 
St? ??n fwfti it?. 49 ?s? «w fof? 
St? ft c?ii *dc«f? ?it?i ft®t:n? 
«wtPrn ®fr? *fm ®fctst* ® ^ 
c?d cici? i «rtm 'St? *r?dt*i$ ®t®t? 
fwitfo *t*rai ®f? i 


f?«ti i ?¥fi> f?wfa 

«,, t r^ n.tm f,f*« f«., it?- wrtnjWw 400 iwi WJ >flit« «w 
«nta JIWJH fart* Pwi, fart* *if*n- <«*l* I fft« »ita»«atta 

®?*1 «t®f % 1"1C# ®tdt®?t? ^w® ^?t? *isfi®? Hd lf?ft? 

^ ir®ft? ?*f& ‘fifties? fi®t 1 ’ tfa?t? >rtti ^ ^ 

finti ®?i ?^?td i fc® 5 f?®td «fftwi ?tc? t 

m nt*¥?c<f? ft* &v* ntii^iti Tnrf». 

¥ii ?^:®ci i «ff®ts fsft? ?¥ts ® fW. f,f ' 23 ' ,tw 

flllNtl c ?®11 «tc?t¥? f?^? 'It?®? ¥fl¥t®1-6 I 
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WWW 4»rft, 1972 mfc JR<U1 


nfoq *v 4 tfvntwn ‘wfafV, 'fa*fa sfaiV fcutfa <arc*« 

m&to *tvn vt^tv 4^15 >rtft4 fr«t=t- *rtfi»tft4 "OT wtfirntwi 

fiw <mwi 4*u >i«tf« fawffo *iteifa4 4tw nft* *4 wtcw n* c<rt4 

?C*f I *tVltl *ffa4fat Wf* SS^tS $t4f*f <3f^i 4*1 SCTCS I 

4TC^1 4**1 4*; *K*lt* fawfaflW 'IWH' 4 ‘fawfa 

« fawtsf-45tc** »rc«f 4&i, *«ii *tsnT, fa®fai’ 4t*4f3 

4*h?Ntc4 *fa4 i <rti orvwi *s* wt« *rf*«t 5 ii *mw fcrst% i 

4ft4 *<r*i *to*n 4fat* «rtsp4 fawOT *2? ’ttfa^fR* ( ^qtw tfMrtcwi) C4arfa 
4 *rfa 4 tfa* «i4ti **, vr c«rc 4 $ 4tvn-friw c*}6 *14 6/7 *toi *c*tt*[, 
faj *ftftetfi* mr* «rF»H *c« **rt**, «tffa, *tffafa4i ^sjtfa fafa* 
itcf i ' ^nfaffw«tw nfiifai iwfa fa*c* 4 ot| 5 *ifi«rtK4'fa «rft-r toot i 

CTO 4*14141 fttRlfal, *«?fa fawfa 4C 5 * 4441 R4ft4fa C4, 4rt*T44tW 

nfim «tffa «rNtRi «R?fa sms» fawfa^i, farm; *rOT fawfafTffa 
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[ 25i 7*r *<«ni 


«tKI 


TO *!tftetft* 1C** 4TO1 

«ff® ¥®t* TOC* I ®t*t?t C*t* c*fa 
cto faf«r cro ftf®* nfasfti *R*t* 

**tr faTO* ntf to* >m fiartff** 
* ii «ri i 

to* *to* *wr *twi TOt* 
*it*jc* *c*tw wefro *rfo- 

*ftf* «R^* **i *c* to ***f*i foi- 

fiTO f*g fipar TO 4* ftitv «t*i 
TOC**! TOi to *fl, *tfo* TO* 
4 ^ *t*i to?'® to i ®ito* 
ffifcr ¥*c«i TOft* <*tot* *Kjw ft*i- 
?tc** to ®t*® *n¥t«i *1* cto* 
*TOtf*r®i **i wi TOt* TOtcm 
ft¥t* TOc* *t$¥t*t« c®i *r«- 
*^*j f*TO l 4$ *tfac$fro 
*t^»rl TOti f*TO* fife* firo finr 
nf*®t*i «riro* TOtaR f*c-t*«tc* *w- 
f* *c**i («r*r¥®: frame*, 4fr *ifa- 
«t*ti 4*fac* cw ** fro 8 !! ntfastfa* 

ic** fr*^ sfro mr **i *i irh 
**t* TO*l toc*, ¥*f«rc* cs*if* *f*ft 
c**r ft* **TOpft® fro 8 !! i*t*fr *tvn 
1* f*TO *$**1 **i cro TO i) 

n® 12 ^ TOtcTO* Pwtuit 
«rotif top? mft *** ***hst* **i- 


**rt TO* to? favtoH’ *cHf um 

TOrjtntTO* TOifoc* 4* frfc* *rt®w 
** *w*tc** fi*lft*N, to*| 5 fawtt** 
« TOfo* «ifait* 4*^ fifai «t*ti=ii- 
*TO «rf*f*ftor* toTOii ®tfti*ftii- 
*tv* fro *rrc*tMl ***t* to ftflw 
**, ®«r ftwR TOc** *f* c*c* 
«r*t* **i ** c*, TO* *¥ « TOtcfcna 
fawt*tc** **c*® «tc^u *tvn *t*ti 
4*15 *tfS* « f*n fiwt* f*w nfwt*i 
«tn* ***t* to*i **i c*t* i TO* ** 
* *UTOm rM^Ic** to 

4*^, W ftwtRl 4*15 
C*C"t **51 I «I®J* 

fwr, *ic*t*? <1 

«T¥tC^* C*\fiF*¥1 *1*t* *C* 4|5 4t*l1 
5j«^< Wtn^ TO* I TOfl ¥t*f1 

*ic*i, *1^* wti ¥ 

***tc«* C*\* ^C^tC’t 4*^ f*f*I 

^ 4** 

4*15 *r**i *rt** ¥*1 *C*. *TC® 
c*cr ftatsplcw n^c*® «rc5ltfl fi»tc*fl 
r^c? f*i* ^t^i nf«®t*i «r , mc*fl 
*t*fe ®r^fc® ^|?tc* to 

TO i 





SRffRf ftssfa 'S aftnl 


mitf arnatn&sr w «rtstf n^a&iwa 
«itfafsFata «jtcn nn« facacna ntci ^ra^ 
$atn$: utrf * Ha&$ta cnnicn^ 
nfafi<« fin i nfa« «ir&t* fnftn&csra 
ai <nfcn« sfa^atf ai nrfairnrnt fawfafa 
inif W ^tsf« facia fawfat lien 
ftaifn 'sta^ft ^BPtn=r nts icacm, 
^tfn «itfc?a ftta« afaN^ stacsa 
itti fawfaat^i ^cnvi atfa atf 
Cltaafa 43Jtni C^ *M I 4**1 ntltaa 
^tastcaa frwfftf afafl ^ca nt¥, frstfai 
lent***! n*i «^i vitaai ^wtfHf 
nifiw cn c^t=r awci fasta ?a x* 
fnfi fa I <n^ n»ta ^tatcaa 95 ®tcaa 
c*ca$ ni, *rfa era« n$ *ca cacnci 1 
aataatn cn to acncia, "at?! warn nti- 
whr wai ntei ^tnfa ncn nc<?, astc^ 
Ifftcn nca fc^al I faafnsSta Clin wfcna 
$ncal f«ifaa«fn cian* area area n^ci 1 
«tw fw|Pitv foatfai fcfasta «Tt‘a^ 
cncn fch* ittfi ^ «i®rca Catena 
11 ^ftl «6a«tft* iw 1 n| &f» c*an 
fata fasten 11 , a ten a cto *titna 
TOW to ami i" 1 

ala * nuitufaita can am *taaarf 
ca fawtatfta ca*at«r*fin ai, mania 
*acn api *« fin artatwa 4l^a 
^wtfaicaa ntni wfjfiiwtftf s^wfa 
^ ^tfantcaa nm ata fain nttfta n<f a 
^1. ffaai, TainftaV 1 


ntficro fawfena «ircnt&ni aca& nfnal 
ita 1 <®tana ca^a stata fa»tn56ta atai 
fWfan *1 fin 1 srt^a aftacn ca n^ntnt 
to* ^tatcaa arta TOfm, <ai>i <ata$ 
<ai&i nfi 1 4tacn foaw «Tfnacni na 
tiff ntaacaa ifesfc ^tasatnfa faatn 
Prana itca <rf? iai <aa fmea fin atari 
atacaficna a® ^tjfn* « fcasiffni 3$- 
«a , ta natftcaa ncc^i 1 1813 arena stSfea 
H ^faai cft"nraf aaa «m ^ Pritcia 
ini cataai aca, ^aa atari atacatia nia 
ca% i^iatai n<ti:fart ^1 na<i *caa 1 
cn% ^tata faatas^ra <it cn na 
^filtim fint^ nti ^5 entatea 1 
erw: ^|i ic^, asaaita aftm ^rai 
n"nc^ Pca^lacaa ^r«a^i stasataTcaa 
fawta Pra 5 ! casai ica, -mi fn iafa 
na «ta ifara fi ica, n«ra®:^ 41 

fcient 1 1835 nten caicn at^ntni rt 
stafta «tita ntat ita itui 
Pntca %Knft «fai araitcaa «f«ta ^can 1 
caicna ac^, <at mn «ta^la 'stai 
"Contain neither literary ‘nor scientific 
information, and are moreover, so 
poor and crude- that until they 
are enriched from some other quarter 
it will not be easy to translate any 
valuable work in them.*? 'Slafta 

2 . arfrf ntfw iwn-wi. 1971 — 

rj! 133 
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atwi ®tat« ^a^l warn n<®J$ t5 'aa&i 
f*a ai I fan 'BltSf wta ca flra c=i^ i 
^^»it=r ®taifa ®t*t«fna acar «rn^: 
atwi ®tat* a^ata wawi caacaa 
wfcron new ftaca sil i atwi ^hl wtw 
^sta ntfa^Jnaf® wta «tatTOC«l *ffaa1n 
cmi ntataca aff® l *ft*C** 
\cn wtani ca-r c^fa f«rca^ aac® 
ntfa ca, oft ®tata a$ fawtaeSi a$a I 
wtw wlaai ^ aatn anc® nift ca, atwi 
®tats fassfasSta artw antfaa 
anca* «tf5*ta i wta« «rcaa faacaa a® 
ajtntcaa ^jcatai fnwa atwi ata- 
cataa i 182 L caca 1^24 ntwa f<f®a 
naca f®fa $ta nfastfa® atwi ntstfca 
n^at* cafa^fc® ‘iaf®c^ «tf®aafa\ 
‘fcacna a<f\ ‘cancan faaai* ^®jtfa atai 
ftwtfaa faaca faan asai acacnai 1840 
ntca ®^catfaaf >r»ta nts^cm faafa®- 
®tca atw acaa «?a® «tntca 
waa^ata to i ata <aaf& «*$5 ajtnta ac<a, 
waa^atcaa atwhr fa«rafaaaa aeata gif 
aata fnacaa ataifcl i ^wa^ata «rhni 
acafnwn—^cacna ’artnacaa new ncn$ 
caaa ®ta®fa ®iat, n<?f® « atffa §*ra 
^taewa w, n^f® « ac*fa «r®ta 
*rc?cn, ®faaic® wacasi ®la®atnfa wlar- 
nfaaa caata a® fawn ®tai, a i, n<? r ® aw 
ntaca ai i ca we* ®ta®fac«?a wt® jij 
awta ncn$ fefar *!a atew ®taifa whi 
ajaata aac® c$cafnwai ®taaa a? 35 
cacfc wen—cac^atcaa ^rfnlls ®^- 
catfaaf nt$"it*ita ftwf w^atcaa na 
afnaBsr, afcaarn*aa, aafsrata, waaf-reaf, 
nnataar «t^a cnacaal atwta ' fawta 


ntf^gjw n^ai' wcawa i wwajatcaa 

wtw ^ta ae^a w« 

cata aa wtar ^ta« ag fanca ai i ^tw 
fc«ta «fcat 8 fca^ at*«il 'stata fawtaa^l atw 
acaca i >af i (atl 5 a entail «ra cann. 
®^a acasrnta naata atf*p» ^f«ita 
wtcntfaca-ta va fa *tali>t' 5 "fa ^a 

ntat^r ca% 

f^aiRB^ta atw acan i aiatca aafa 
fa®ta nfaaa <«a* wta^ cata cata 
cm 8 | atwi «tata fawtaB^ta atw ww 
afew i atwtcaw« ^aitna ^aavl-^ai 
fafa^ fawtafai atew fa^ 

acacia i 

at^^tata atajea^ ca fawta fnwi 

a|s?afa, aai aafarata, auwaiwa. 

wnrf-iBsr, mvst*\\*\ *195 aa aalifl nf^ta 
acataa 1 fan aiata cafeil tfaats 

aa 1 <aaaata yen fa^taca atafan 
at?caa atca fsra aca* ^ac^ nea 1 ^1 
ai nw hatfaa ^af «ftatcaa a«taTO 
aca ai 1 va&i ^a« ffat^ ca, fawtaea 
fna aac 5 ® aw ®ta otatta atfa^iaca 
wf^fafag aac^$ ae^. ^®i atcata 

^aa-art^f ai’i nl 1 1 ’iawf ai «tata 
fa®ta faaaa asata aaa anata aawl 
saca ai—cn cacn aaroi «1 cata»iaj aca, 
fan wta*% aca ai 1 fa^itcaa wtcaaa 
wtw nticaa afnean atca^ aa, ^sta 
^acaa atca« c’ffca aca 1 

wtcaacaa *waf«nr fawtcaa «tatca 
«ita^a ntfanjaa^ aacn aea 1 

wa® ^tw ca na «rf«ita ai nfam- 
cnttl fa»taca warsra aaata 99 facacaa, 
'Itcaa ca§ ca^ <al aatiJi aarew ata ai 1 
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$t«t OwN 0«4 *Wfo »ltO®m1 4*1- 
®f»i Oft®tn c$c&-cftfc Owftsra ftw®i 
*4t« 4nt*r *tni $tc*r* w®i «ft*fi, 
Owtw* W-*ltOl®J* 4*TOH *fa«i 
Owf^* CfftW* gtfa I fff *k 
wn *n ^tfsti pwti *ic=»1^t^ Pw-vtw 
^ gtwt **, 4f®¥*« I ffcfl 
®Ot* ^N«. cn w Own 4sN 
toop. ter* 4ti w«ft ®i ’fan 
ntfa:®j* «*t«fjc*i tocvi i n*®: Owtm 
®tc® CfN 4f® w O, «it®$ 1 

4nc«r tow qOrtnl' c*Nt4* OwN 
vwft nOs® vlffru w ® *fg i *it® 
Of^TI qttn—«Rf4* OwN *Rti $N1 nTOl 
ntfff®jf ®N 1 , fc*N 1 , cifotftf ftfcq't 
fc®jtffa 4$.& >innj Onci^i 

nOni ®Nt* Own 0**f wqft 4«N 
fenwwWj cw «m^«iN *rc®* 4tt«*fn0 
«W4* ftgfci fci® ®qfgi to 
TO> <*fct 4<N gw ®N1 i 4tNifri 4TOT 
«Nft W®1, nOntn nf®®«Pt « ’T«»T'®1 
w^is “-4tmfn0 g^c® g«r, ®% 
wOPutO Otf® g«itc® ^ ftf« 

*rt® toi ^ 4iuvtt® 4 ®j® w?« 

*\ 

ajNN I feg1 W*N fOt«l W*® « g®gOi 
^51 *lf«® g* M-TO CfN WtW» 
*0c®* 4t - jvrt* c®*r ®f«i fefa® 
\*, ®<n Ww wgjri 

tow $*N *N® fclfcii nttf i *l«*r 
f® ®® fin ® ngarO® *Nc®* §«*nf® 
fiqqttTO Ofg %c* wtnN 
ntnw ‘wfin’ ntcn <«¥ fin 4ft*, 
®N1 <n| cvtaTfeviw ifcitcii 4Nftn* 
CTW C»lft®«1 N fffll ntW, »lljan 
toj ntfitfif nftq ^firRi-w 4fti» «ifii 


^arfi{¥ c*N wUirPffu wfir^ ^0® 
itfVw i* 

<fl^N ^fw»T5af l 'tN OwN<*Tf 

‘Owf^ ^ ctf OapJf ari ^»i« 
c^i #N flwtfl *it=r ^0® ^ I 

wt* f®Pr 

Owftsifl ®fCf W ^tl 4ftt fCflCfH i 
$rt 'aftcftf ^ff® is^t® ffg w : 
®Nf wtffti *f«rf:<fl 
vwn* wtw^l wtwtf i 
efc nf®0f-ii *nwtt»ift>w w «iinfarcH 

Will 4tt«!tf 45^5 g« I ” 

stC’jarsfwa Own siRt^Oir® 

4® ^t? nfefl i 4f® 

4«tN c*T«0l fgf Own '« »ltO[C®J9 
^4® i ndtnO cf^ftf ?r ^S®«TllB 

vfNNf i wtst^ *ff[* ^ff® 

swtfl ««ffe Ttfgwj-®»it*i 4^"t: *^0tfti 
CttH «ttf, 4N ntcgs c-tt®1 
Cf 5f1 tw ? 4*1^ w ar^J 4t3 ffg 
4tcg ff 1 Cftf 7C«l «Tfl ®t*t*. ^C»!S 
s(N1 9 T«, 4Sif*i Pru c?^®N *X®1 
«« I 4® 4t«ftw 4® ?|*r, 4® *t4, 4® 
W 4t? CfNt'Q Cftl It* ff ?" 

n« ®N Ofti « ^®TtO® 

nf^to® ca^f nNtHJ ®N fWgOi? 
^?!{tCf gflWW 4*2(5 ^*NN 

4fti wzw& *• “ntnf^^O ^®®: x™ 
WH A wti *fOH X* 4®f-‘ 
One® wtf^i wn i n®ar wttn Ocw® 
ftt4 *15? W9 t x* ^tgtwi Wfll wft*IW 
414 ntOll 41 r 

*?tar*t«r 4®N«fC^ 40 gww *t« 
fJpP- 0wto®R1 ® OwNtgBtn 
4NtCf® g4 TO I OwfCTl ®4Cf ‘O’Jt- 
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*i$?i ??far?tcT? itti ?t?t?i? itc$? 

ift? =flwf*! fulfill ife 1?C?« 5Ttftftj1 

??}ar?t<r it ntc?? ?r<i cw* cnc?? 
uit«n«i n in?t?*rjT?tci i ifc 
Tt???tfiitci ftc?* St? ‘nt?’ 1*. 
?t? faic? it?*rn*r ic? utci f?«t? 
flit? c?* Tin Ns i iflaf?ti ftci« 
tctcit—'“ cwjtfafwitT * «rtif?»t? i* 
$!5 f??? ftc? it?t? ?? Tfttsfti ic?ci i- 
mtn *i?c* *i^ci mi tctj £?wtfti 
11*1 C?TO ?titf?i ic? S:fcft*i I- 
ms if?:?? utit? uRt? tim f?c*t? 

C? CTtITtT ?{Sc?C1 C*T CB1 lf?CT l” 
ii*«tc? ufat* mfl'tOTi 'sftTc? 
cttci «rt* $t? Ttfiuiiartfin « 
ftac?t? St? f?®f?Tt??tci itcVl utii 

ic? ft i w ci CIC»lf5 lift? TltltCTT? 

?t? ic<? $::? ftsfti iril ?1 *ift ?rcix 
?t?tCft^tc? ^c? cuptcn, it? c*ft ot?- 
OTil « ?«?*fST‘4lTit* i?cil iftici? 
f?wt?t mftisarci “csiTtitw? ?t*c? 
c? TtiJit? c?i?l utci” it? m?itc? 
S? i ic?ft? i ftf? ftc«f* ii? «titc?? 

i\ 

111 •flit? ICICI?1 

3i?t? ut?U c«Kcs *tt*, f?®t? 1 TtftlJ 
Tt<1ltC? ft?C1 Itc? I 1C1? ?tC?T 
mci mt?ci? ic? ?Ni «jtfCf?i i* 
f??c? ??^3f?ti ftcici?—“frut? « ??- 
Ttftcu? «tcilfc ?^fft? ft? ft? ??c?, 
fa? it:?? ?c?t ?t«?i-itit? c??i-nt«?f? 
•nr utci, mfW ftc??,c?,* ic?? nfti, 
ct*to f?«t?t * if?? ft?c?? $1111 
st in c«rci* qftcii i «rt?t? m*Nc?? 
tctt ftwtc?? to c?ft ft? ?i, fafft? 
if *rftt? «t|fa? tctj, Ttftu ttci St? 


ft? mu umi***"i ftwt? i Ttftir 
c? n?*n? ?itc? ftifai ici ntc?, ^fttcr? 
cicr? c«ft fanftt « catfe itftftici? 
i$ ?m*r hfft ^st? ^*? ? $ti i 

ftaitl 1 itftlT Cl n?"1? ?lt?1 
IT, fcsc? 11^ 1C1J? ?t«f?1—11 1? 

^*r?ft i:?ci? i mitisaf * itl 
ftati-Tflci? c?ti ?c?« ?«rt? - itftii 
icttctt ?itnfi? 4 *ui i?ci fin 
ic?t ft i i$ f??c? «rtst? «r^!i5car? •if 

5lf« 8 T?1 lf?C? ftc? m?t153f ??C?T— 
“if? 1^ f??t??C1 'St? 5TCT? $ f??1 
ills «n&?ci ciftci *ft?, ititc?^ fift 
ic*r? ?c?r «titi iftci cs^t ic?? i 

TO? CT?1 CTTfCT 1f?ftTl Tt? C?TtCT« 
"tflt? itCT? jfl U?V1 IT T1 l -^TWtftCI? 

nil i*3i i^ci ntci, f?« if???t?Tt? 
?ci ^tit? ?t??t? ^ii «rtci I ^®? 
«ltc?t? CTTtCT CH I^?1 Tt?, ClTtCTI flft 
«ltc?tc?? T5U1 lf?C1 TtCIT I— £?wtftl 
1 if? ^ICT?^ 1C1? 

?ltCT Ttft? I^TtCII--” ?Tt3Rf?3 
' TC?C1?~"if^l 1 , f?af? « ?4? f«? f«? 

n? ftri sfacici, fii i?^ it?nt? 
utftii ft ftc? i” 

«?*?!* «ft??1 CTTC1 ntfft CT, ?tftlJC1 
ftatCT? C1C1 aril l?c? fraafCT? cititf- 
Itft l?t? cit?t UHfl •, w itci 
Tft TfTftfT 1C1 IT, 1CT Itci ??T 
?tftC1T? Tt? ftCTl ^TftfTlt? TftTC? 
«tCT-r 1?C1 ic? IT? 1I«fCTtTIlft 1?- 
fttTlt? 11Tt*T Stftltl^ TT, ftwtTCI I??* 

irtit'e »?ci ic? i «r?ftfT ftiitr ic? 
- (■■■ - . ■ ■ > ■ . . - 

4. TlTTft^I UfTCTlT 

5, Ttmtlf ifTCTICT? ?itnf*i lt?*l 
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to »hi»t i «itwcf a gjw, 
fan *:9 ml Rwfpra 

«^r»9 i «r=rf«rw gw 

TO f9wtc*9 cTOjc* c9 *rtfgrcji 9w 
f*wtfcn *itcs> *tfircw «r§ 
to c»i TO fc»mf* TO9 to «wcg i 

«^8Wrt TOW—“PW| 9tSt TOs 
TOW, TO1 CTO* fwtW9 ^at'SStc^ m 
TO TOr^t* <»tc?9 «rw-f *91 

wr«* i oft flmtw c*rl 

«tn *ffa* q(Bci cTO *tw 5rtfroj9 
TO<®1 ftTO *9£*i «tr® «iwt99 T 8 

6. *fin fiinfwi 


»rfftww «TOt9w ntfwi 5TO9 gfa 
«Wf*S TO$ Cg C^t=T 5TTI 
TOwr to *®t« to. 4$ *gi TO **- 
fn ftwtrw 3st9TO9 w& 

to i *ifiretoi vs*\* cto* nwttTOti 
TOfte ^ratftgTO «rntwsr i 
C9 Wt*T ft®t9 ^tS’t «Tt*H <49< 
*Rf*9 Pwtwie *—■'ll TOTO9 
ortn fiTOlwg toj fat* TOn $nTO 
TOfrorc, c*ft TOt* ^n^tcn TOt*: 
"orft witoc9 fMn TO*ra,TOi cTOt9 
*m , gjgi ny r 


C 3 W%TOl 

TOtWR faTO* 


TO fasten ci n n srcfTO to 

^iPf, to 'tocw cntTO IfeTO 
TOTO^i «w cm gTO—cTO TOfw 
toft TO 9 to fet(gftM9 3TO ^ i 
c$TO* ntc*f9 $f 4nfa 4* 

TOfa* atol I qfotfB *rcfeft*i fegfal 
ntffa CTO9 fro, 1896 ntw i wtw 
TOf*fa*ft nW-fawt^ cntw 
W (Fluoresence) n<TO mi- 

9^t fro TOM1 *9ffW I **f?9 *tW9 
cto TO9nt*ttc9 ftfa*i9 ^9tt99 toj f«f^ 

fag «rc9t«r^? <rfsiw nfK.cgw fwafe^ i 

^ 59tC95 wj C«(C^^ 

9t<n ft»i ftg 

csf^ i on *u* f*r=? ng CTftom s«tw 

C^ ^£? w ^9£^5 


c’fc’i^, wn fts f^g tW ^ 

C^c® C*fC9' f«ft 

?£9 c’tc^^ i ^ wrn«f»\ 

«^tC9«IC^ Crt 5»IC®I| I 5ftC99 

f%«a «rt£»itf9f^ «rc^»r ^£9 *c&i> 

csr^r^i^ ftfanrt ^9c^ nt£9— 
ffelrt ^t9 39*1 ^C9 CW91 fff»l I 

«TCJf* « «I5!»T^tC99 *19 f^fil 

pT9>tC« C*T1|C*19 c 9, Wt* ^ 

*l?t< C'TC^ f^Fg ^Sft91 9f*3l C9ffl£9 «^|- 
CSf£l>9 »f£f f9^9t9 ^C»l^ vrf:n9 9?| 

^«9i »i«91 «r*«®rc* gcifg«r« 

<il9- vi? iftr^ *f£9 C^sffel *r?tc<9 

9fa fi[>rtC9 ^t9T3¥fr y9£»11 I 

f9«tn, farfe ^rf*!’!? to* ; 

^ftl^t«1-53 
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vtl 44,c4 44 wfa (t rev ^44 fat** 
facia sfar it«ai cl4, ^tt?a 4t4 c?eii 
4C11 cssarfaa (Radioactive sub¬ 

stance) I csarfes Httffa ^rtfavfa 4| 
444 «nfafai¥ w* 4*fas «rc4$f>ft 
csgfaw utofa nit4 *ftsil cleg ; cw— 
caf®4t4, Ifctafaafa, c4tf«at4 l«Jtfa i 
fcfirfa^ $ ia rearfa;* i?K itstfav- 

s»tt4| «T?faF® fa?J4t4 i fag fag 

cssrfea i«fK icasHlfw* < 2 fgs vai ?nr 
itw; ci44—aril « fafetc4a ^t«i 

«rtit*vw *Ifafltn arifafa® 

vai 441 «r?fars ci 14 c^fs? ivK 
ifalfav «raifa lt«ai ifa, ssttwa 411 
44 tftffs* I4t< (Natural 

radioactive substance) 'Ifa l^altltca 
carfare vfaii feitor V41 44, C1®fatV 
411 44 vfaro cvvfw 14l 9 f (Artificial 
radioactive substance) I ^t^fta^fvS: <®tat 
•ffW^fia Wfaa C4S*fa (Nucleus) 
wfaniviw cm cm vfasi- 

fafc csajfaa vffafatal fatfs \zv 4ftv— 
4t*| 'srfaal CV1%V51 (Radioactivity) 
1CT 4tfa I 

CSltSFWl *(W ^taf V4-C4^l fag 

/ 

STl fag *t4l I CS«r r Wl 14C4i 

«rtwt54i vaata «rtcn «T4C4l iw atn 
«fcit*4—ci 14 ifa'lti’f afar csgfaa 
i?ft«fa cvspti c«rc* cafaca «it:i, ci'ssfa 
C4llfaj5gft4 fa 5 ! CStte fa<5^ I <344 
L«t%C^> *rt$ afar (<-ray), fa sfa 

1 C<? fall afar 05-ray) 44S 
It? Itll afar (T-ray) ! 341 <S£ 
4tw| *4, vt4v faatal <*tv m *rcl*i 
faff 44<, 3F5Jtvl fasfl ifaV 4«rta cati 


ri I vtnvi * fall afar gw 3? s*fw 
gl aarta v*n via 4t4i afar 4til faguwW 
m i «a| *i* ?far 

«rfafa^ *rftn faat^fll c^fa^ 5 ! 

C^, Jill W ?f% S^C’t 5 ! flfal (X-rays) 

sfafa c^fa «rat*ni ^’sj ufar, fa« ntn 
<fl| ^Ttntc? r^asNlfll fafa^i *z*\i «, 

'or^a afar afar ^wi >p^f fair 4^^ 
^ftrtc^rr c^affa c^rc^l fai» i 

fev!w fa« c^art^ 4? i fa®tffal 
«rtnQ »r^j ww c^, n«rtc«f* Ms 
4tl =n c^=r, ^ w afar fa'fawr c*\i 
^ta^s’fj 41 1 9% «tl 4?, uj| sfar faf«rr4s 
WZ*l «IC4? Me*!* Cf!?t4 , « 4^4 C^3?lC4 
ai'tfafa^ m i «rt^i ^^ta ^4tl aai 
4t^— «it4¥i aritcf 4tata c i^: fafaat4 

(He 4 ) C*^t4 441 gSl C^t4 CSS^t 
n4t< C4C^ 4^4 ^fa^l 4^41 fa’fs ?7, 
w 'ita *rra4flfaaf 44? (At. no -Z-) gl 
■iiT^ vfi^. nta^nfaf 45ta (At. Wt.) 

^4 afa < 44 ^ < 4 ? n?Kl5 454 
■4?!B *f4tc< arnfafas 1 'Sr4«r$: ^csi4 
4fai c4C« *ttca C4, ^r«ifi ^*lta «rfat4 
44t4rv ; fa« 44 4f4 Iw«l4- «TfatC44 
(4’8x I0" l ° e.s.u ) *ffa fa® 8 ! (9'3xlO’ 10 
e.s.u) ! fall VII fa^^44 ?PI n^tctfa 
9 fta4t e lf4f 4W 4V <4VV C4C1? C»fW« 

nt 4fafa? vtcaa fag cvfa nfaa^4 w 

41 44* 44 '»Tfat4 Ic*1f|c4« «Tt4fC44 
=T4t4 « »T444l I 444 ftv fa« 4t4l afar 
ca-r 7fa3J 4«rfa ca:4 5C4 1 gfai afar 
vc»r csarfe^r *f*rt^a 4la*rKf4f 

4^4 41 nta^fafav vlcafl C4t4 4faa^4 

ga4ii ncaa'ita vw gt4i cm C4, *$ 

C4l?ll4a flfarfll 444 fafair *f4tc<4 47T 
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fa* 999 4 : 9 , <$*9 4:99 cwtit «mi1 

(Penetrating power) *9 fo* f $9 | fSfo 
4T(9 4^ *R4l ^(»\4l 4*1(9 *R®1 ^C*W1 
**-"T 'Si £9^ nrtl SfilW *9^(9 C5C5 
to* 49 I 4^ it^i «?rt« 

C9 99 *(<®*T 4£Vf9 9£1I 4ft:*, <®1 C9£9$ 
4«fa:4 *f9**f*4«tC9 f&£9 Ul^S fiwtfUw 

fan c4(9 «rgfin ft 91 i 

fai * 9ftni afara tf « ^ntsi 

9($ c*t4 91 C49, ^*(9* 'SfWfo fff 

c*(9 wi$ 49 99 i 99 9taw 

9f% Hr? *rwii 49(4 c^*r fats594 i 
«1 9l?« TO4 f*9 C*£4^ 499 9frl 
fa* ^aHi-ftaWi *c«i i to*i « 

fakl 4*1(9 c®£* 9(91 afaa c<s*4(ift 
c*H *«9(* 49^ TO« «ra(sr 4(a:*l 9(99- 
£?:*9 i§99 di9 ®t«t9 *9:94 £3*1 ??f«- 
49 I f**t9fa 49* f9*nw «R(*,?| 9£^« 
4$ 9taN4 afa fa* 9:99*11 4£*:*9 
49S 9(9* 49l(£*l «I£94 ^49 §**(* 

fa 5 ** i 9:9 *9 4c?9 *tc«fj 9(91 

*fa« *999(9$ 99£®£9 C9*l I *(£*$ *91 

*zm £9. 9(91 9fafl C®?4(?( v*v\ 99:®£* 
£9% ^1$ 9*9 C4t9 C*£4 9(91 *ftl 

fH® *9, <®*9 4$ 9fal£4 £4(9 fafafc *t£9 
*Tlfas 9(*1 £9*f 4^49 I 49 9f® «f(:<9T9 
9f®i (3xl0 1>o C9’* fa sif® C9:4£'S) 9919 
W« 9(9(9* •(*(:<« 99J fa* «H(*f£9$ 
£4* 4£9 5£»1 £*£<5 *t(C9 49<, *t*(9 99* 
4:9 *(:4i s®:* ^*r«, nts* 
3ff« 9(99(1(94 9*8$^ *l?fc<9 

(Heavy elements) 4C^ ^f® 

WS'S 9C-r «lt9l 9(9 I ’TC99 c ftntC9 S5t$ 
’HHI 9f9T9 fe«>C*r9 9^9(9 (-Z—82) 

^t99*| Tuf f99tnif9 *ml f 91 ft I 


499 f99t*nS(*[9* 9J991 9C^8 
9C999t9t9 (Radiation laboratory) 9"T(5 
fa9t99 991 93* 99 I C9t9 =59 9jfe9 
*fOT* 4^ 99 9:999(9(9 9l^f(9 fi?9(99 
^(9 fZV 9(C9 91 I f^9l9 ^C9 C991 C9£f 
£9. 9(9(9*I»(C9 4f^9 ^<99^ 9lfa9 

9C9 5 «rf« 9?J(.f 4«F-“l’ f9f9 9$C99 ^9^1 
^f9f C®(^ (9**1 *£9 4^ 99 9C991(9(C9 
¥t«f ^91 «f(C^ f99(99 99 I 499 9:9911- 
9tC9 ^(^ *RtW ^99(9 fit f99(9'5(^»19f 
9J9^t«f9 ^t9«t£9 nCl^l 5ft9 C9«9l 

4^13 9>^9J I 9^C99 9f99(19f 

4?*: 9®^1 Rf>9*l ’9(«tf9^ *99T(9 

4^ (S1J(9 9tlff l'6x 10 l2 fB «l(9:99f99^ 
9FW, ^(C^l 4^ ‘9$C99’ 991 ^9 I 991 
9(!?9J f9f9 9^C99 4f 9^£9£99 4* 

*t$(9 ^(£99 4^ ®[9 9fa I 'Sjfsfa^ 
9l(?t9 C®(Sf SphmS 9(91 f99<J C 
^(Ca—Jl^ f^ff9£19 ; 5i«^9(« i ( f99t99 

991 4(9'9 «9t9* I ^r^sfa^ C®(£«f ^t#t* 
91^9 *1fl9^ 9WHW 9(91 f99:ff9 

«f|-tTl '<\Z* I 99, 2ff® 9^(C?1 

4f--f’ C®(C3f9 ft c®(®« *!■»(< fin^S 1 
99 I nffl9V9j(9 f9C9 C991 £9C^ C9, ^9 

9^9 9^51 *99W ^*1 9C9JQ C9 99 
f& r ?«(9f C9r®s9f®^, tim «r(i 
f&fanc^a ^9919 9C^ *((5 99[9 49 I 
49 449(4 «t«f(9 4(9*! f^9(£9 9(9(^f4 

RtVaiCf^ 9(9> 491 W4, 9(9 9^d 

C9f® «*lfafcc<r« ®)9£99 '4C94 999 4I^C® 
*9 I 

4|t:n^ ^£8(9 491 *:9£5C9, 9(919^19 
vtr®£99 «l(C9t9 9f®:9£99 99(9, f4* 49 
^S94-^^f V C *tk I f9f«9 9^9 9(91 9fa 
f9£9 f?n(9 4£9C991 C9£^ Cf, lx 10" 3 C9?8- 
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fafct* c4t* lo* 10 c*if*5f9i>t9 Utfn 

*fa ®9*®f*& (Electromagnetic waves) 

»it*n 9fa; 9^9 9fri9 ®9 *-Mj 

tot* 1 4t9l *frr9 ®9*-£?<r TO* ^3®9 I 
49 ®9«r-fr^r citfc *9t9 vc* **TO to* 
ci% i nf» *-Ttc* hv ^fai «r*t«r *C9 

*r*wrfc 49 *"»tt* *91 w i to 

TOi ?9*f9 C9, h -49 TO m* i (h-c* 
trittM #9*9911 *9, 9t9 TO 6*62 x io- s 7 
-arttf-cro^) i *tc®F *tc®^ ¥TO 9 ® 
c*% to, c««rf®i n«rt< cto M® «rt^l 

C?t9t$t9 if® 5 * ®® TO i 

TOTOt «f9* c9t* 4%i c9»r TO*t9 
TO cm C9, c®*%* nTO cm M® ?ftr- 
*m "rfeitft «TOfsr* i ffi ®i *iv$9 
49 faf®* 9J9*tft* ft*:* TO«f1 $C*f*l 
*91 TO =»i i 49 9j9*tfa* tow *w* 
9q:® fro «nwl to n:^ C9f®**rjt*i5® 
CJ?9tC99 (Radioactive-Tracer) ar^l | 
«r>pf«s 4^ ci?TO n*f® wi s-4*{5 
*41 «rt:TO9i *91 cm ntc91 RaB, 
RaD, ThB, «fff® C®*fej ctfwft 
’ftTO *rft:TO5W, 9ft « ’fWi ft:* 4*fc 
ft?f®*iftt (Stable) C9fa1 9ft J?ftt9 
(®®fo9 ( 9t9 ¥91 9t* RaD ) C*t9 

4*f5 ^ftcTOfrht* 4*Wt9 *TC* OrttWI 
TO,®tTO 4^ ftsfl C$TO f%»ltC¥ ¥t«T 

*9t9 49* TOt3®9 sfftl, 91 TOt91®lC9 
91 <4* C*t9®tC9 *ft¥11 »T«9 99, 4$ 


c$*itcfl9 TOfc9j ¥j ^f® n*:®^ fttf ® *9 i 
^ftft* *tC*l *f$9 C¥®&9®1 ^tf4®tC99 

tot tot *rt$cTOfet*r dfatwi «** to* 
c^c? cto 1 fts* *rTO-ftTO * 9TOR- 
itcar 49 mb w*9 TOtt nt*n cm 1 

f®ftfcl9 (DiflFusion) TO4TO 499 

ff9:»f9 TOl®1 (Solubility) ftTO 4$ 
*t*fti9 «TClt*f f9C"r93tt9 fcwTOWj I 
ftftVtffiwU 4$ *f*f®9 TOtW TO* 
^9tt9t«n C9NC* *[tfit9 C«t»lt« n*9 
9TO I ftfrf*!* (Syphilis) C9tt*T9 

ftf*Mt9 RaE-C* f9L^f i f*1 (Indicator) 
fo*ltt9 9J9?tt99 *91 C9F5 ntt9 I 

4lt¥1 ^9 99t9C99 nC99lt9 49 9Jtn* «1t9tn 
9»Tt99f9l(C99 9^9 f*9f« *tC»1 f«rC9C* I 

49 2fC9N ^C9t ¥t9fl 5-4*15 *91 91 99C* 
*FtWt59l ^ C9C* 9t9 I 

jftmn 9»n cm ntC9 c9, C9^9t9 c«fc* 

9ftr 9C* l *f®*9 ^C4« f9f®9 

5<1C9tn f99t9C99 4^ 9ftft 919^® *C9 

9ftt* I 45t*l C*l9tt*5fl (Co 60 ) 9J9^t9 
f6f*^*ltf9¥t9 9^9 9t5 4C9 f9t9C9 I *9- 
C9^1 C9f®'e-C9tf99tC99 919*19* 

9C«t& WW9 9t9\ 9tt4 I 499 *1t^« 

TOt9tf9C9 ^t9« 9SJ9 9^9 59* 4C9 

TOtC99 ^®T®t9 C®®fes®1 9^9 ®tC9 
*t9 *19 C9C9 —4^ 4jHtI f9®l9^9l ^9 
TO911 *C9 5t»lt*9 I *Tt99l C9^ ^9t«T® 
®f9*C®9 f*C* ®Tf*C9 *[tf5 I 



v ww ftst* 's lit? ^ 

srtfas* 


^tf%f *R«ft*t9 ft*nt»i, nnM, «c?9 
fr’ftit, IwSm* «rft*rfa* ^ am >irti- 
nft 9*t*r* IwfJwfl n»i «ntfs- 

C9* f®9t* (Paul Adrien Maurice 

Dirac) ^viJTCOT $n "1*19 1902 aftc«|9 
8$ *r*rtfr srosrti *«* i ctft C9*n c«tt*^ 
ftft wi cwtft ftc»w i c*t*ic*»iht 
f?c*!9 9f9cs$ o»^t9t9*r cnopsfft ?:«i 
$19 ^ wi ^t9n9 ^*i 

fttfwt»19 CW 192l»[tOT faft 
^M9tfo-4 ft. <4*r-ft fsfar ijt« *t9* i 
«w cmt* o*tstc*9 wc* faft 
fttfastacrt «rt5« ^ 9*9 itftaitar 
ftw *C9* i *tftn9 «rf« 

^sr «rM*i sh* c*c*| ft«, <sft c*ft cars 
cnS «r ^wcflf faft nft® ftctl itcwn 
39* *W W am C*T9t* C9t*^ 1926 >rft*l 
fn.-afts. ft. ftft sift ^C9* i c»r **C9$ 
ftfa c>r$ ®?* *i*ic*9 c*c*ii ft*tft$ ** i 
ft* aft wl5c« *wrtt* ft*t* $19 
w cqtfa* net’ll stfaw it*t« 

«T®J« \»lT9t* *f? nt$J*t** 95*1 ¥CTR — 
^mfS Quantum Theory of Electron 
(1928) am ftsftjB The Principles of 
Quantum Mechanics (1930) I £19*18 
w 95*1 *C9^, vr $fa 99»r 26 9*9 am 
•Kwft *w* 28 9*9 99tn I 1932 *rti»i ftf* 
ft^fiiftnn ?rft^ftwf« *a*tf»f9t* 
^Wt*l* ftj* ** I 1933 *Tt*l aifft Olfa*- 
w 9 * 9 , *t*i oft 9*cw 12 ^ 


ftft 9fwrtc99 *rtf jvstw C*tC99I 
3**19 «it« *t9* i 

1937 nfoi ntfnfc fasten 

*rc* *T9jtt* f®«tt*« ft9t* *9 i *tft& 

*t»i* ^tcnctor ft<rrt« oH«it% 9 tt* 9 ft 

3*Kf^ l&prft fan *t«9 c*t* i f*t9*l 

ntfnft* sjrtcntb aifbtnt fe*R i 

ft9t* Royal Society-9 *f»j ftffft^s ** 
1930 »rtw, *n< *T3*^r *ft^ 

*r?f « ¥*f N ?:?T *r?*f (Copley 
Medal) nt® I f^at^C^F •Twaitfl afCfr 
fttlff >it«r 

I oi* w f«ft w *ftc*i**K 4*taj 
fw «rc** or-r wn ,f®f* 

oicnftc*i* i 

f®itc*n ’ic** e ffn ft«w* c*^l9 «t»T 
'arvi 4FR. c*tnt^r*r 
fan* *ctt^ *i 

ft* c’fc* c*«i* «r^-ni 1 , 5 *^ ’tftm 
*i «rf*t9 c*»ift 9rfBq i c*r 2 f<rc*^ 
flfts *« C*9Jl ^af* «, *?H nft*Ttfl 
nwrft «rrc*t5*i *91 c*** 

*bt«fj, c^*ft «?r9i9 c9*r ftn^** *t«r« 
9C^ I *t9«l C9t9T9t9 9C^I 

*(tC* I 

1925 >rtw C¥t9t£r* 

9*lft®1 (Quantum Mechanics) 9rtf9*IX99 
1^* *19 f®9tC*9 *ta? 

*lf39t* ^;tc j rtft:9t* *9 ft *tf^- 
CVR ^9 *ltt9*T, *f*!*t^1-32 
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$V *7 I CVtlfaft 3lf«TI| W C?1 
vifm vast?, 4$ itt faft cvtTt3>fa- 
®ft7 cto 3j37t7 vti iti 4?? 4V 

'STV-Tlft'SifT (Wave Mechanics) 43^3 
Vt«? I featV V^fa Hfw ^53T- 
siftvhr ^ftai sen <*1 ct, 47 ifttCTr 

V1t®ftcV (Quantum) 4V$ sftf 11317*1 
VTit* wi *rtc 9 ifa v®i ®cf«facss 
vfwteTi vti vci i 'St? 4$ ?$3 '®3«P* 
3»lf3Vt? itSftlJ $CTvtc?7 fim (Spin) 
«rfow iic#« faft fa:»rcHr? ^ i >4? 
VW IdTIjCTa flW3 vfov 1"1t# CV$ 
3®ft 5 ftc® ntc=a^ ft i 
vtstvtv faft <sav iTtvaifov 4?? 
nw I7?«tc3 ^ iTfaTc 4 ! <stn vcaftciT, 
1t7 ^f5 VV*f ClCVf Vti til Vtltll 
iTftft nt«Tl w i 4$ i>Tfa3*i ^fSa 
4vfSa Utlt? 051 V5JS 53*47— 
Clf5 ftll T^tHV $CfVIfC37 (Positive- 
electron) vfam ftm i itt ftcv 
4^ ftca $lcv cri vgftstT i^c® stafa? ; 
VtTl <®1? 1<S i3ta^ 3ts e .1 ft? ct, TTtlTV 
VtTftftftl (Positively charged) 13 Vlfa 
na*lt e i? Vtift V\1 Wtfr CV4V (Nucleus) 
liar VC7 TlH I Vt$ 41? fttV V?V 

i^vatfa 4^ 5?i4? utifa $fcv ^ifaca 

$it?« ncaa ftcv 4i>fa 1?M- 

ft'-slT 4V vwtn ifiiv sctcs i 
173^ vtci vjtvfan (1932) 43t, sitcvfc 
* ivftftft (1933) iflvtisstw ififS:?? 
vfvcTT v?l ctPHI vca^ i <?? vft vfsai 
ftsulc? ?icv lift f®7tcv7 aatif 
$C?V]»H 31 lftrI?C33 (Positron) vfarTT 

v?i, cw v^nsvic?—niWtisstcTv 

C5?ft ^5ft vfa? C3TtC3l W I 


7S 1"1C# *f3t<ft^C37 "tftvtlS lt?11 
7E11 4$ CT, Cl® ft ft ft? lVtC37 VII 
ftca £®ft I 4v-*v ci%7 sw vitvft vtata 

H1C37 1CV 13 ftTCT ^?3T1I 43 

v3t®ft vt?« v3ta itctiir ^®ft i 

4^ nv-4v ci%a v?t®ft« 'aitala 

uin» vcv 13 ftaca vwn ^s?K 
i?t< ii?vt?t vif®ftcv ftftr® v?i 
3ii c^c® nrc* i fvi A ftl vit®ft 

VtVtV fvg fvg V31 Vtci, C3®ft C3tl^ 

f*r«t ^a—<sii ftF, ci«ftcv cvft va’ata ft«r 
VTtVCl V!R1 V?t« 1V3 13 I 4^ 33C33 
v*ft«ftcv c?\ftv vtl. (Fundamental 
particle) 311 ^3 I 

iKfttV? ftca CVf3C1 ?M 

IC'S lira—4^ lltftcl? 13 3^3 wvi 

CV31313? HffB C3\ftiv Vita I 

fas liftVtIS 1VJ swi, A ca\ftv V3t3 
«lfalTa InIJI Vt^fl vwv C3^11 37, 

3^3t3 ^C1 C?\ftv Vltfl l^jtlfs 3*lfa3-5 
^ fa 13 I VVf C^®33 Va 1f3f3 CVt3 

vt?3 c=r^—vtii i«ta»fc3 vreiivt? vw 
c?1i cics ci, c»i\ftf v e ff®fta fti 
vntsfta cvt3 it<vr c?3tc3i i^v 

Vfa C3tcfet is I Cl VC2^ CVft vt^ftv 

lafafas vitvcia vjtvn ir?t? vcv ?ca 

C3«31 IT Cl, Vllsfta fcst33 43^ 33tT 
1ST I ^®aft Tft C3T1 TtT, cvt? 43>f5 T c t! 
vi« 4 t{ 5 vii cicv c3ftcT vftcs—®t?:^ 
vrf«w ft:iC3fC? 33C5 IfTCTl CT, ftvft 
v*rtf5 4ff5 ftar VII 43^ 4T?f5 4lf& *& 

VII I VfClt&TtT ^ftTt? 5fCV vrtTTl 3C3 
ftf^ CT, C*lVftf 43* CT^ftv V*ft®ft3 

tctj 4v^i ?rii nrtvj VtCS I 

vTitnv f®?tv c*i\ftv vit®fta ?wt 
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'srKl* c*(®fa nw csrto, ctoPh nw 
»l"*lrt^ c^tizvt l *!*«r cat%* 
*f1 spr— 

(1) Cftfo (Photon) *1 ^rtwtf *11 
(Light quanta), C*®fa fac* *tfC*lt* llfo 

I 

(2) $£*l*3jJr (Electron) am 

*1 lf»ft (*Tfi|^«Plw c*rit>T 

111, c*l«f5| cm tKl-aififH 

^**i?ft* sti<? 

falaV®) l 

(3) c«ft^=T (Proton) nm ftfeifa 

(Neutron), c*(®fac* «ltq«1 *1t« 

3?TC® *Ttf% I 

4®f*TC *IW C*tfo *1t«fas «ltM1 
<4^ ®PW C*. C>T®fa3 fa^tai 

’ftit** *1 c*t=f 

4*{i> ^If® *1* $f*ri CT«1 I 
<5(13 %* Ctftfo WK «Jt53 c i 

<4^ ®ff5«n C3, C*f«P(3 *Z9 C*ft 

afast? *t<f« *rc? 
o®t«ii to* *3 f=u (<«$ fw* 
■wwfo arMt®*!®) i twifa »w 

Wlw ^*1^3 nt fNlt*1* *Z*I$ C*t* 

«mi c*rwf»t ’j-lc# mm vz** 

^ (.*!*, 'spfjtn* f®*T* 

® *if«S* y\^z^ , 5rt*ift'ra 
®t=? «r*itfra *ts frww i 

*m *f? «t* C*3q*ltaj S5t^3 
c^fa* *«rt®f«i3 w Pnfrsi *ai 
to* nmi ? frscs ^i —TOft w i 

^IW *r:«ff3l **tl s|*|f^ihr (General 
quantum mechanics) *31 few* *31 C3C® 

i ita *rf^tu fata ufaai ca c^t=r 
* Wfa 3f®3 (Motion) ajtIJI *3C® ntffl 


«w *Rai *r«n ca, a^fafaa 5}f« 
^t«tW1 *33t3 *R3 Wfl33 ca 1% 
aatia, *n art^i <rt^w« c*fa ^njftai 
*£«* =ii i jjfita'i *11 aqftsi 
^tws *rttw, iwi ^‘rfsfq 

?rrsti5 

>IW «rtWtt** (3x 10 l0 Cm/Sec) 

^*1=1 ¥»i cm sji i *t**l 
^tenPF^t^tW? JT^l C'f’H C?C^ I .^11- 
«fa# CT^lPif ni 'srrcsitB^i nc 1 ^ 

attcnf^^ ^11 (Relativistic 

quantum mechanics) C^*t ar^P^tf'Tf I 
*tVI ^ C 5 )^ ’tr«n B9 l5 ^ftl 

c^Fcait -sfc^tn *flt l =^1)3 Ik 

^ m\\ ftH c^, nm ^ casl^l^ 

aitcnf^? 5rti ^R'sffl c^«^i ?*, 

(=n« 

=i"^f<>5^1^ Sntc? vituPw »p^c# 

^r nt«i i 

'fltR > =»fwt5 ; u c«r<n c^wtai 

f" 9 ! 5 ? «T^ (Spin properties) 

artwtwi 

wtff ize]^* ^fsftwa ^fST 

aj*j3^ ^1 «C5 nRa I ^ a;tcqt5^ta 
^Z’z <5(1*131 <5rfcnfa* m- 

pwtfl (Relativistic classical mechanics) 
C^t=T Mt« ’tfsifo' W (Kinetic 
energy) 43?, p,- (Momentum) 

(r-1,2,3) 

^31 

^’-p,’-uV*0 -(1)1 



400 




mfBa ataltaj ’itaai an aifaata < 4 bI 3 

'latBa lato**! (Wave equation) CTO 

itfsi ^<r=r feitaa aa'laaifBa 3i-fazaa 
«Ti1tB afo <®aa flj V (Wave function)- 
<na fen* «I*TOfr (Operate) *attal aa 
«4a*» W « Pr-Cf aatapta ih-4- a — ih ---- 

dt uXi* 

5 $ *Wttafo (Operator) faitta 
1 B*1 Ba, TO latawfe ffttB <4$ 
a¥a— 

[^.|-p,.»-n,»c= Jy-O-ia 

an aifaata ^afB TOtaata at?) azal¬ 
ea i>aa laVai^fltB (Wave mechanics) 

* 

*wttafa w — -a ata jib fci £afaa 

dt 

(Linear) *rl£ a®?ta at1t®$ BC*> af** 
lafaatl «ltB *1 ntf% *1 I 

iflfBCB ifaaf^B BatS BZB 
«4af3 ia’l¥at*f, al ifclfe w (K. E)-C<5 
Blta ^sawl Pr (Momentum)-^ 
to £afaa asrfa atta <nai <«¥$ 

TO I^BalfS Caa Wfata WttlfaB^tB 
*Tlfaafs<$ (Relativistic invariance) IfCB I 
aai ata, aafaa'ifB Bataa-— • 

[ ^ -^.-Xomcj^O—(3) 

^TOa ^¥5*lf3c^ StalB C«fataai 
(Variable) al ifaa^a^ll TOJ 1 <<r, < 
«fttB, ca«fl ssa* faff (Wave function) 
$11 Bats ItZai <A«R *Tfaai 

aza a fa ci, c«fataai ai nfaa^&i tom- 
fltM ^ 1^«f»!t¥ CBta 5t1— 

1 w 2 = l, </i<V + «tv<ju =*0 

( W/U-V <nai //, V=0, 1, 2, 3 ) 

I 

oaftFi ^ a$a nfaa^a^i toji < 


[ 251 M. 7*t BilJI 

a>fltB ifolfa' W (K. E.) ’B9W1 

p-na TO laTO faftaa (Commute) aal 
aftal lfaatfa%J TOJl (Variable) < 
'©fia 4$ facia wia to 3 k lafaanfBtB 
TOatitl 2ai aa'laaiiBa to $iai aai 
bto nfca i «rfa aft 3a*» aftaaTO i\- 

~ +<,. pr + *„ rac)faza«*i 

Bai aa, ’Bfati c$l cafB a^farcnfc 2 k 
aataatl arlt^fa^s ¥W to i 
ifaa^i *MH i«fi ^ci¥§a 
513 ^WJa iarN c?a I i¥f3 toi 

C¥ < tf s f¥ ^acan (Spin angular 
momentum), ca{3a at*T (Magnitude) 
«T£<¥ c¥tat^tcaa iafs( i facials ¥cii, 

^C1¥^wa a>a¥ <3am (Magnetic 
momentum), ClfB C¥\fl¥ ^acacia (Angu¬ 
lar momentum) fanat’s^t 4 ¥{3 cata 
JOtTO^Wa (Bohr magneton) iTO I 

lal’ptiai fiaitCBa 

ic¥ ¥a? faci afa I an 

ca, s«'®faa «TlCa Spectroscopy-a natwi 
faf®a i^i-faCti'fa atai it«ai ftiafln, 

TO ci^ficB TO fl itai 3fafa3 ¥ai ¥«C¥ I 
^ata lataBanajfia ¥^5¥«fi ^afilj 
faca ^rtcitaai ¥ai F»ica5 itca; caaa— 
<4wa it¥tar fata aatai¥ ^ti¥^ 
ai ifaf^a i"1t# f¥? f«g vfaan- 

¥ai ata f¥ai ? 1^ i^¥a*r[3a itatcaj 
?lf^i^ w (K. E.)-a ^fB ata it«ai ata i 
(<ii¥) if«ifap W (K. E.) aatar¥ azi 
ata mc s -iia cro ca^l aza i (&) 
afoifap W (K. E.) wHb azi «ta ata 
-mc 9 -ia ceta a a aza i f¥« caza$ z^ 
cata aata ifBlfv W (K. E.) a^?1 aafara 
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itPTC, C*I *C 1 C 1 C® *rtw, ’tft- 

«r*ti nr®? 111 ntiri in— 
at* <ii*f &5 T*ic# «Ttin *tifi® 1 ff-Sfo 
«rit:ai *tf®fe «r$® wri 1 ^c«t^§c=ra 
fni ntci ic«t 4n ntcnfai wnr 
3T^»IC5» mw ’tfe'tf®' W (K. E.) fcrfttf 
jp# iwti *t<rc® fltaft 4t 151 nfii^fti 
< 'sfsfc^F «rtii irici 1 11 if^*r*ti fc«ii- 
$1 «r<r® c*rsf% ^ta *rf®jr*u 1 4 $fai 
^ ®)ai nf® (Speed) vt 11c® fc*i > *1 
■ff'5 !, T" , 11 |plli? 1 «Prci "tf® i ’T" , 11 

nfii® 111® iti 1 «r<ntn^ 
f««ttii «®»|5 i»mti vtwti*tt® 1 4 l 3 ci 
4tHl HTtlTf ifel Wl (Nega¬ 

tive energy state ) 11 «p TOTOf *ttf 
(Hole) W® *ftffl I 4^ sflssfac® ci ifa 

itci ®i ntvi itwi, itn 4^ n^afar® 
miv® ifei it^f® itw 1 fe*rtii 
iiWipi iitvi "if®*i vf%i ititi ci 
**fiii, $ v^fiifi iti& Prt PrSiciftr- 
®fn *t^«f*i? in ‘<Rt^f fcw 3 ?i’ 11 
•IfaScil *rKu 111 3 T 5 t 1 iw®: 

^ 1 ^»f*rci 4 i- 4 f {3 iMtu iiti 
(Ordinary particle) 1® HI Cl 611 5H® 

ntn 1 4 ii vtin st® «rr«Ti fici 
4*iB ntvi iRrMi foiStcm *11 
®tR cifcc? 4 *f? nc^ croi firci l^lBc* 
®fati $*k® ntfi 1 (feitin W in 
w® «ttcw—citfa«*rrtft¥ «icii ’•itrw 
Cl ^»fac® «fC11 fiftssft C&tltCII 
itti. c»r®fii ntw croft 1 111 it*, 

41 - 4®|5 <nftci lOfB ftfn CUfltltl 

to 1 $ «rtci roi cwn fnft itn 
*ifti iti 4ffe, ®t« nftwi li-froi 
ci^ ’ttff&c® 1 411 ftftlfc* <Sy nf cm* 
3 


401 

$c»i ®t? ®t=r 

c»r<ftR cacf ^ C9J ®fq fr c *j 
®K»rt*f—®®tw fafrfSc* ®t=r 

f^c^a cn ’t^fBc® flt«fc® cifw c?<rc® 
*ft*» PtPf&ff nf® c«tc¥ ®tst 
^5 ^ n^®f*i?i »tf® ff 1 wta f^¥ cm* 3 t- 
fiz* fHPn ’tfaa Pr*t^® f?c^ n^sfi) 
*rca mzw—cw f-tf*r 'e ^ 

n«fK) 1 «f^tn ca "tfa 5 Pi’f® 
®l ®f?^-C5h^f ®?tC8f?r (Electro¬ 
magnetic wave) Pl’f® I ^ 

a^tfifr® <**15 n^f®a 

C*T«lK Ca *f^f®t® 4^iS 
nfsfl* ns*vtt 41 

f^nft® *t^r®c® ^ti ®f^vceW^i 
®nt«ri win * 4?fe nf^cn 

*r* i'Qii *fss 1 nft^Wtci 4«fJi nfl’Fi 
iw cwt« cm* 1 

^sp^-nfsf^ ^1$ n mi icti, 

®i n?!^® *c ra°rta n*^fi:*t^ *ttiw- 

•I<ici it® nfc«— ft* ^ iipii 4»fei 
c®i c^rtfe^’sfiii c?c®« ^c® *rtwi 
41 it*ii—fn ic® *rtw, iPr 
4 t^i , «*tf'?rf ^t«tt^r^r* , il cm^c=t« 

*ttfi 1 casfa fin ^titi*! iihff 
®f^rtfi® csrt^c 5 ?® 1® 1 fi« 

ill 1W1 —C$* (Strern) $U mwft 
cm* C®tt^C^ Ctfal citw^ (Spin 
magnetic moment) 5 f1C1i 411 ^Tl 
®ij c*rtitii, n c«rfti ^fi® 
«rt?tfi® =?i ® , fci ci"i Ptt*wt« ctw 
fie® *rfci i ciw^ ^wilwi esc* c«rt^i 
«tif, c*t«^ iticn^ iw 11 

cni^wi ®rc^ citi 151 ®r?i «mt«f=r* 11 
ntw cvb «rt5n 1 ifi wn to fl«i 


font* * ^f?r tennk«f-*rtn#*i vi 
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uta'sfawt* 


?? a, mtw* wt?t?fafi& dttfc:?? wfa? 
m «?< <Thf¥ « ??tw* wt?t?f?fa& 
c«rtfe?«fa fa^Avtc? urn:?? finite 
(?fa« itotw* c«rtfc? tofa *n c? t? *£? 
itw. c? fa?:? cit? c?fc i ), w*« 
«??fri wsjfan clwfc ?t?, c*i^l ?d1 
cwtfo?? w? (Mass) c^^l, *t?i <si ?t:?t 

csilcft ife 1 ? utnt? i 


[ 251 ?*, 7? mn 

?fa« 1955 itci f%n€V*-c«riteni 
(Anti-proton) ?"1C# Wt??1 Wt?W 

*rt??t? 4ifa« emit, '•arc 
«j?5 ^t? 5 ??? fassf^r? nc^m :?:* i $t?i 
w?w «wFtif f®?t:*? c«t%? wtfas 

*?fa>fa? wc» finite wt?t?ftfi& vn car 5 ! 
?t*d it:?’— 1 ^{5d fafe ?:?^ war?? 
*d? «w fa??te-c«ftfc:?? iti'fa eld? i 


faFnrt? I'lc# ?c??fl> m 


mfiw *w* 


ftfe? ’fJtl'Srf?? ?:?J «Wdt fafat?t:?? 

?t? *?i ?r? i ?t? «rwt:«i ?? ut^dl 
??:«r ^d nfaiw *?i ?t?, fa? fafai?t? * 
?fat^t:®r? ^??W?:*r? ?n?i fag^i fa? 
??:?? i w wiTfwftfiitd? wrcifB wtwi 
«w?twl to <??<, ci wti ut?:* 

?:?if& fccmdtu *t:w ?j?^t? *ti *\m 
Itm I W?t? W ??ttf Cld W?? 
faf??t:?? fa:i?? >nw w?d fat wtdt??i 
??1 ?d1 i 


wi fafaratw «twfo 
« fr??? ut:?? wfa?*i ?*ic* c? 

lilwl ?t?fad?, W1 Porous-plug experi¬ 
ment ?td 1Jt<® I 4$ wfStl ??Wt? 

* T>??? C?:lfad?— ?t?t?, ?fa:]?f:w? W 
wfa:®?:?? «t?t?:*t? Td town ft? it?, 
writ? tffostWf? * fafaltfen af?t?:l? 
¥d town ?t?t? ^ it? i T?tn nft- 

?to:??Wd town? life lf??to?d Joule- 
Thomson effect id ; Wt? «r???t? «rfc?|- 


wtw ?rt:?? ?w ?fa?n?? id n? town 

?f??^:?? it?: 5 ? ?£?-fcl?? Wwtltf (Co¬ 
efficient) ill *? I C??1 Utl- 

13 ?, C?«fl '®Jtl-©t? 'eitu C*Cd 

?d, ci«fi? c«Pd wwtitdi iti ?:?— 



ciltd a « b ?dl <5ft1-®t? « «?tl1.<ip?1, 
R=lJti Q,-fa? st:i ifjtd? 

^itdfi 5 ^ ^»t*r i ?ii it?—«r®t?t? 


^-1^-- b y^i? id i?t?itf«¥ i f?fi- 


ltd? c?l1? a-«? it? Itaf 0*034 ?t?- 


^t? 9 /c* it?*; it?t?l 


^,<b (v«WCT b-4? it? 0‘0236 flfet?/ 

cit?) i «r«t?td? it? ?*rtwf ?? ^ 
ut? «r?t?:i? ^d few«i ^f% it? i fa? 

?fa <????? ?? C3, ||r > b, «?? 

K ??N? ?? <4n arit?:?? m?r ??i 

* ??t?? faww, ?t?f?»f?1? wtitfa? 
??tfa®ti?; ?dar^?, 24 n?1*n I 
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$3tfc, 1972 3 $3*1 ftfastn *l**ft^ 3*11 


«rcwl8 njtt3* c*3t* w 43 IB 
*> 

iro.cHtw —b-o 4*< f3*5tn- 

fiwr c* &33t* C3ft wtor* 

4*tltWI 3ft *1» 3*. 3tt3$ $W3tf 
(Inversion temperature, Ti) *31 3 *, 

Ti- ; <xv fcPutWl C*3t* V 3ft 

*t3f—240° CXi I 3«*3:t*C3ft« *3 «!C*Tf1 
f^faltt*!* 3^ft*3 ©**31 (Condensation 
temperature) 3tof3l 33 I s $?3 
©<**lft3 3t$ fatfc n«l I 1808 $tt*f 
*3(3-&333 43ft** *t*1 3*1 

(Karaerlingh Onnes) <5*3 f3f3*t3 ©*>*1* 
3t*3 i to *r*« nrftt3 3to toawtwi 
to 3tott«fC3* *t*1 ^3 3C* fttlfaR I 



3f^f33 3t(3 JF®-*llifat3 (Claude 
process) *ftftt3 3*3 3C* 3tt*t3 f3f3*ft 
T*ft 3*1 33ss 3t*t3 I 1** to 4^ *ja>f« 
w fttc*i 3:311 f*33 *tl(CO a 3 *f3ti 
*ftto) 40 *«i 3ftjwtffi stcn 3 to$ ft* 
(Compressed) *f(* «fJt5t(3l 3(3* 

*<J to stto 3*1 v (fBtai c«r^fc=n 
^ ^) i 4* n* ©fa to ai^tf 3 3(3* 
‘W to 5tto 3*(3 X lt(3 4t*T fft 


«t*tt3 to*s 3*1 «r*t3 «r^t^f3 3 «rt3tt& 

4m ft* i mtt* «mtf*<5 33t* 

33 * to3(3 dt3 or* i atto* f tw 

(Excernal work) 3 , *tt?t3* X 3* 31 %B*l 
31 I ^ 5*3 ^ to 3 < 5 * ft? 15 - 3 ( 3 * to* 
to 5tto 3(1 tofff (Condenser) f-4* 
to* 33tf*<5 ** I 3t*t* X (3(3 OlH- 

«t*t3© n iw «rt*n ft* 4*<, 

^-^ j im* ftotiitif aifto* ^3 3 * i 

4*t* ©«* 4*t3 43(31 ftft<5 3C* e-4* to* 
«rt**r ft* i out* catf 3 to® *fc4 
«f(*"l 3C* 4*^ *f(* 3t*t* 3<af»l® 3* I 
4$®t(* 53Ff3tt* 3(13 *t* \*(3© 3 If 

33(3$ ^l®3 3* I 4$ n 5S3 *t\C® C3 333 
^*It*rt=T TO C*T8fa* °$53t(f* nftfr 

to*t : 

He—25883° Of.; Ne,—245-92° C3: , 
N,—195-7° cx. ; Ar,—185-84° CX .; O— 
182-9 9 oi: ; Kr,—151'7° Of.; Xe,—108-9° 
C*I. i Vft J T3C*i^ 4^ §1tlt4«pK3 ^33 
3*1 W I 

ftf*RltC»nr & W«t1 (He-1 ^ He-ll) 

1927 ^tC3 tol « fe*l3.3^ (Keesom 
& Wolfke) ^5*31 flftltl *m3 43 
331 3f*t*33 31*3 I 4^ 43*lt® 
3«»1 (System), *t* C*«lt* 4f| 3*3 *flt* 
^{5 33t* *WN 3*C3 3tC* I 3*11 ^t3 
He-I ^8 He-II-3tW 3f®f3« 3*1 3C*^3 I 
He-II He-I 
( 3*3 ) ( ^ 5*3 ) 

—4^ nfa*^3 3tn c-ttiti* itn 3tto 
3* I 3S fsf3. 5tC3 4| *ff**^C3* 3^3tf« 
^3IT| (Transition temperature) 3(31 
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1lt?®1 (A-fatjr) im (2^ fff|)| 

4$ fs*RCS SSI f*f«lltWI *ss«ficsfs- 



\)m\ji o a . - 

2?i* fits 


sris fan ifsstfi cm stsi i^tfo 

lit? ( 1 1 ) Cl SSI f^fastl IftV, 
Si He-I, Us (fj^ ( *| 1) 

SSlfrs fasf? STlW He-II 3l»n *S I 
H'l itstsl SSWS IS lt&S«| SIS, 

^S fsss ItSStlfSf it SCStf, sft <41* 
C*tSlS>tS'SS1 (Quantum fluid) 1l*\ I 
He-II-dlS f*S <^fs c 5 ^ ; t<l? «T$s «|*fss 
SK¥ <«W ^fs-ssi (Super fluid) 
111 *S I 

^ Ws ssi fsfastcss itarsts 

(Viscosity) d*fei fenftrstlJ fa?? I 

ishts *ri cm cm, A-fa^ts it*sts 
^t<> Ifss^s w 5 ) He-II-ms itarsts iti 
He-I-is it*sts itWS SS-1HM I 
1928 «IJtfn, fmtfs « *jtf*i£s1 
(Allen, Misner and Kapitza) SSI He- 
H-ms fittt* lifts <4* 
few* srcss I 1? vn faajs *w fas 


it*sti?s ^it 5 ? 10" # ft. fw. 41- <4** ss 
(itarstws <4^ iU sitstfs* stws) i 
stmi He-II-is <4*fS wM cm 
its 1 ssfili* c*t*i lira scs sill*1s*l 
issf^stc? ntws ii csis ^is.fa* 

$1$ CSS SC? It? I C*& C*fe SSI He-II-s* 
<4$ sic* istctfs <4f is ftsis^l (Different 
state of matter) SCI itl] *CSC*1 I 

«ifs «rs*^rtsts ifcsrttf crntsts ^csr 

^ 8 CII'QII 5 ? (Daunt and Mendelssohn) 
3l\ fas (*) lifts ^fCBS fl* IS fcfc? 
(l) fa? ^t{5 S3 Cl ^f?C? OH I 
ftf^CSS 4CST fi&CSS f«SC3 * St^CS 
SSC13 §*S1 <4*§ *? <43^ iftft* *J*I 
ftfcsfo* fclCSS fa* R 1 CS ItfCT si 
srtsts lift scs lie* <w ssi cie* i"^f 
Rti fa?i |5^c?s fsscss s??icsf i\izi ifm 
csr® cm it? (si) i 

«im ssi ftfistws ^ts ssfei 
feistmtll l^lts SfH S 11 C 1 CS Itts I 
A*fisp «lfs ^WStCSS 

St^t? lfs?tf^sl (Thermal conductivity) 

^ W (<31? 193 fi. far. SSS) 
itstsi stistsis cs m iiK sti 
ifsstCl, ssi He-II sir?s exists ^ 
Sf- 1 ’ S*} Stl-lftstCt I Sti lls* 

stftsi cmtsts utwi s c^Hn 

(Allen and Jones) lit? isfn 

SCSII 3l\ fBS (?)-i!S |-CS atlfr® 

sslfi IBIs c^'eil w sts ^t 6 ’ 1 
fsxs »«tfs ntfestcss stsi sfs itc^ 1 
«K11 sitWl I^W ®1S 

C1CS ftW SSI llttffS CW« 

lies i sstw ss^ «jlni cm s?> 
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1972 ] Wl fkfom W 

ffC¥ I W[ SIS* ¥19? (4) <59«l ftfirotq fe^JvSt* 

c*i{*&f*ikt9 *rs *rtw i 9? «ft^* *re!Ht$ * «if$-nf99tf^i 

(Super-conductivity) «t<rfa ¥C9 <W 
W»rati3i?i ^tatcv fc«9tw9 ’tk^i ^tr®f 9H*t* 

f**it9¥ <5i»i f<5f*utt99 ¥t* tt'sfa* ¥fafcfet9 m aFtcJlcfcfa 

^ *Tftfw I <49 nWWJ ^fc*prt ¥4 (Cryotron) « aFtClt*Tt9 (Cryosar) ffrtW 

fc’pst* (0°-5°c¥.) w i ¥C9¥iS «rorw ¥91 *9 I 



(¥) 00 

34 s fB3J 


wt?pf wtfet« <m ftfartwi *9»i f^fiwtpn 9T9sf9 ft*59 

5 *l^fi{w I cw— 4W4¥ *ft¥l4 41 ! <sf99JC$ ¥ft9* C9 >f9 

(1) ^¥*¥1^ (Bubble chamber) «£9 ^$4 ^$4 93 Wtf<$ 5 %Z1, C’fTto'S f9f*F9 

¥*ft9 f4*ft4fa ^ftC'Sf; %3*1¥t9^ f<¥t9¥ (Inert cooling agent) 

(2) itJfa 0*t4Jttkttff¥ft<5 5»Wt4 4t4J9 fatW *t9 9J9*t9 *W ll*\ ^H1 ¥91 

faitw i 4t9 1 <4¥tt9 nrhfs ^tw 

(3) CT*It9 (MASER) * C»!4tC9 V«l* Wtsfw ¥tt¥ <5t9 Wttf 4fa* 

(LASER) <59*1 f*f»l9tWI ^51 9*1 9H¥t* ** ^ ft’WI <5t*t^ <59»I 

¥9t«; (^ftfllvm, •fllSfatW cfc»l&t9 ftf!|9tCT9 (He-II) E«H¥9fcp»t9 

C9 C9*t9fl> «ftC9?» <51 <594 f$ft9t£49 $*f9 f4^« ¥19 f9®Sft49 C¥ f?¥ *tl*\ 

9t91 %54t*<5; C4& *ft4 &W C«tC¥ C?rC9, <5t9 %t9 ¥$^9—<51 C¥ 

TO95 JTnJR* 9 ¥tE* 9J4$<5 9t<* ) I *tW ! 









'stare ireres ffai 


TO few CTllfe yt®ts nfaSRl * 
fenw ^-fafas w fte® *my; fa 
<5ts®srf <4 i*t?r® mine* fits fa1 
4nfa: ®tnr®s ^sy nfa n® n®t^s 
«it^rt*itfV my mm nfa n"n<r «is- 
*rctm ?tfa to yes 4fai arm 
fay m*m nse&cs w*j< nfa fa 
wl; yfafe ^®y nfa *fas W 
yti$ fa fsfa TOtnfa ^ICF 
ftfc® y*i i *$ nufe ysntnftfins 
fewest®* nfa «w mis ^rf=r«F 
fans iw wbc* wf*^f «itw'« 
to yes 4 tey «flfe ysntfan fe<.ntfa 
<rf=T®F n«FtC<« CTtfe SJCW 58% TO *C4 
ywii nssaS yten <|®y n^Wts y*i 
«tfas $nts nefecy <w cnfa, 
mtytfa <n? f® «rt$s TOfsy, *ra, c»rt=rt 

* nscis fens fan* itfaft oreii *ese* i 
fa *ffis\s $®f* «rt&fai toi (^fen 

* yitTOls <|®y n^yi *fa fefa*^ 

TO^iesfa) *«si ^8 fs®ts ftnn 
n<« «flfe ^ faten ntfa fa i 
«*fe to apinn »*s< ntness nfa toots 
«rfs8 TOfas srestyn «r*f ® 

n «o^ yteys ilfa ilyf® 

nts i cnfe to rnyfe «ife fatnfecy 
yntfs® yssts yty mi itftwt 
fas ney ne«r fftnwi ^ffe 4 si yfeys 
^fau cnfe «fnts whre ystfa ysi 
*j$t mis to i>®tfyy wfas ?tfh 


y* fa <*fe TO®ts <|®tfyy nftTO 
fens i n® fa ms <sfe nscis «rts8 
4 cny wto/ nefa «tfarn yy fans 
— 1 stsi nst§ ^-fatfas ytcys fens 
fas^ni yiw wit TO®}* nf=f fai, 
£®*i « fifty fa nitn yfa^, 8ft®ts sFsm 
fess^f ^scntcsnn, nsntl nfy yfaws 
ntsjftifsy nf^sf fa*t <iis^ «tyj |®tfa 
f^®tn«fn fentncntm i 

^-fatws *$ fatfe fifntcss fa cnif 
tuffej 41 "n®:fe fentfn® ntcn—^ns 

cnc* ^titcw wis fy nt® nfa? 
<sy ynts «m ^sts ftc« yii nf^4 
n?t< cmy «rt^t9 «its n® nn s*s fy fa 
iffe cnmy, ®1 fec^n ysi 1960 

*ittn 130 cftfe 80 m fctyi cncy 1969 
ntcn 361 cytfe 70 w fetfi, n®fsi 
170 ®tn i 

<^®y nfl’fts 4 «m n®cy ^-fat^s 
nwi Fcn« ®tcns ¥t«t fa ^fas i 
^-ftsfas fsfa fay vflfe ytiys 4«tn 
fa® ywffeii i <ofe firm? ycsyfe n^ts 
ynt iftR fsm«tin w ysfyi «tnc*ife 
fecin ysc® ^14 ®ts®sd ^ wfa 
enmity's fsfa nFfC«rcn fafa (Upper 
carboniferous ice-age) ffrfa yil I 

<*$ flyffefe nss®t ytw ncstsfaiJicas 
iffa ntiims ntnti wi cn 
w Jiiniyfe *iFtnfcns yngiffe fsw 
®iys fe^nfy m 1897 ^tnten 
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folk 'ffrft"n3 niWtl Cl felfe «T*ft=r 

wni ffii-n iron ^tfiiti fcifm, 
it* farm fera«rnt«tj i 4> «rtf^Ftv 4i- 
faci cm ’jMti nfcn fiinr 

itwtint* ipot, ^mfici ciifa «tftsr 
l**\ ^SJTOtlltift flatten fttf 111- 
*1T 1*1 f Cl 4C1C1 I 
«T< N%1 fifl Ottl* 4^ 11 fa* 
fin nfri i n«n, 13 , vtitflw 
^tifii, cnri?f*f, nrftfc, cnffti «rtif 3 f 

4m cniz^^tsf f3fi <4 iftfotl cm* 
ftcTOtn l^fanf^ incf| efm*( 

^cn cntn w it ci, 4^ ifotrai mi>f^ 
ntfai icicmt^fii fcintwi iturn 
; $f«i iflllMi nfalCI 
W s^ltai flii nt«H, «tfi it^lt fcn 

411fa TOl I 

nfii n?tf«Pi 4cnfntitf?- 

^tc^r i^tcii «$ i citi cicn 3 fc?a 
nci cn$ cic 11 'jSYff^f $f®?fC*f 3 
iRii »m# 3C5ci I cw mi ifi-nni i 
fiffsto fefti-incii witicmifa 
*$ Wtffari sfantfi ift- 

m? itw itafc «^l nf«n iti—■iftitu 


fe*r«T¥l 43 4116 W feltfll I 41 * 

it«i ^cii ^cn^ti^ iimt ci *ri 
«m»i fasitei «rnfi* ict «ftci—cnnfw* 
ifil C^n Iff 3 tl Infill 3 CIC 1 i 
^t3$9tf itlfl « *rt«fwi !$tl f“Wt*W 
4m ltd fcmtntl ifll Cl*l "ft«II Itl I 
*tlt« ^3 ’TRl'5 

ciitw ititw c^tnntrei vt* fscai 
iwr iffcw nc? «rfts ntw iitfc ctorot, 
cnntcif if$ 3 i ^ ^wtfi ftfsi nfi* 
nwM artfiti istm icici i cmti 
«fS*9C^3 C1H «(lt*t ^*fdl «n*FCl 
WHtfl ’f«l3 «ft-f Stuffs* icilf, PW 
*lt*lt fafcl iftsf llK 9 ff«3l Itw I 
ffI ftltll C3 11 «I«K1 f^3 IClfc 
is itfi« ii fi, ci^fcj? ifii n*ftc<« 

^9^ fin i 

ifiw iMw «f3c®9 anu lire* ici 
Cltfet^JS f*li5 OKI 4If nftCltMl 131 
cic^s nfci: (l) «mt«fitf^fiv ifi* i* 9 !** 
(2) *[i\n iPi* i"ii <w (3) «ic*wtf«ii 
1ft* »I"»IT I lid «fltl «nti ifi* 
n?K«pKl 4 ^ f®ll 5 CSt^C^ fit* 131 
1 CT 1 : 


(l) ci to *f?K arcit^wtRsfilv nftitw icic? ' 

11*11 cwll^ 

c?*i"*tfi iit’tji’rt^ 

t*!Wtlfe lltltfltn artlftl 

C*ltlf 3 -«ltlf 31 ^ 


(2) ci to ifiw niff *rft« nfflifci nt«n iti *• 
»nt«i^fiitcii «rtif 3 i 
utat^n ni*l 

captlt^ cntil 

cntu 
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fit* ¥ ffWtf 


[ 25i n 


w qvs «iot: 

qfat* «ltf faf ¥*tt* ¥tf f** 

¥trtf ¥t¥fi* fatfOTf ¥tff5f »f¥¥ 


ffai cncferfajfa 

tfjtftfefe ?>ic?fe 

•ffWhr eft* orife fiwrc¥ ^ts«rni- 
w^» <rf*w nstc** fa* cm 

*ot ?t^ *rtw =n i 

cqfa* cm ifft cm «jt«itwi 
cwrn cz *tai wtfetjfc >rcitf * 

af^ffe vii fot I «r»T¥¥: *w sttts ww, 
«iot¥ ff*¥ *rwt«f, cvr ^frtfecfe* ( «nt^- 
fifot* «rt*f5f) *tffa %{$ <*rfvi »rc¥« 
& *r* ffw *nrt< c^c* ft$ fcvftfwf ftf *t¥ 
ft* *ttft¥OTf ^Rlf fWfe ff i 

1963 J|tW ¥t5¥5C< Cftfe 370 c*tfi> 
fetfts <rf=rsf *r*rhf *rtf**i **i fw* i 45 

qwi fttCf TOt^t ¥51 fCTTCf 44% st 5 !, ft5 
¥tfffetfe fWCf OTtf tf ¥t¥ftt¥'* ?5”l i 
«r*i5 *tctf ^ <4¥fe w* ¥t5¥5$ facwt cfcf 
wife 1213 cftlfe fetftf *TfK •rtfftft 
*wii w«n ftwr. orOT* «tfe ^tf=rar 
•nrttf ^*ft?W5 4¥-'$*1ftvr faff rtt¥ 
wt*ft4\ ¥*rs 5j5 ft* i 4WC¥ 
•ftfOTf *TfOT 4ffel C*ftfefal3 ftffl ¥51 
i ftwJ'®r»ra fwj f*ft* 

fWf fftw wror. *nji— 1 qt*i 

cwot* eft® n*rttf tontfWf 4¥- 

¥witf ftSt i 45 *rwfe fwn 
nfon ff *w«twOTf itf i 

4fe cfi-r ffarw *ff trtf wife 

3W» 95% ¥tqfe f?fi» «rft«F 

cfi¥i cq®fq ftf ¥W1, cmfetPnt*, 
OTtftf ¥t¥fi¥, fJtflffHff ¥t¥fif, 


|i>OT5 «rt¥ff¥ 
f¥tf ¥t¥ ft ¥ 

gft*ttff 45^ «T¥ I 45 fWffc ¥fC¥ ^ICB 
■ftOTtWl ¥51 fOTl I 

¥5*11 

1950-51 »TtC»T C^r«rfC=T CfWf ¥l¥tf ^^¥=1 
ff*l 340 •!¥ fef, ’¥tar ¥1 «ft* 

710 9|¥ few, 4tf C?:"r* «T¥I¥C* 

fH¥¥ fWE I <<fe if’TCf ¥fC5C1 fenWCftin 
ffefi fc«ii, ¥ fafa cw*it* fn^tfePi 
¥*¥tfpl ¥¥C*l ff ¥*nt¥* 

¥tf*¥tf I »|fl¥t ¥^f «Ttf*ff iflfe 
134 f*ffet* ¥Wt¥W «ftf 500 C¥tfe fet¥l 
19 fe^ ¥W1 I -flfe ¥tf*- 
¥tHf ¥tq <fe wf «r^qi5cf ¥t*r-r*5^ 
*rf^5tfq¥ faf%* w ¥W 

cst»n qs* m i ntf^ftf c*f^ « ¥tf^ 
¥*qt«fpr ¥¥w, c¥tf*t 
¥tqCB* ¥?»lt«rftt¥ fef¥S)t«afe ¥t*tf*5I*. 
«ffW5 ¥t¥ %* ft*OS I «fl¥fe ¥*qt¥t-5 
¥t*ft«i« ¥tq:s* «t¥ara totci i 

CVPltW ¥f>ltf ffT «rtf¥l f¥¥ 
3F*ltn¥ f«l¥"» ¥ ^*^I¥ l i¥frtI ¥tq WOT 
f*qt* ^Hft* ap^rs 5fq *TtC¥ I 1963-64 
qtOT 188 q¥ fef OTt¥ 1969-70 JftOT 45 
nfs^t 8 ! ^tf^:5OT 162 q¥ fef I ¥5¥ C5q- 
•fW&rsqtW* ¥5qt5 5J5ftf 5M«rt¥fW 

¥tqfe fOrtf, ¥t« CfOT ^5¥ ftOTf ¥5»lt5 

¥W ^5 ^lf¥«l 4ffe ¥t5fl f*WOT5 
ft¥tW ¥W1 5¥t^ fflt¥ ftlif 
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f* t wi i 9tt9* ¥9*n «rt¥fii¥ wt^tr=r ¥ai ^ i to 


to* qi i ffi vrntv fe*ra PGflta fif$i 
Rcilfl J T’jf^S ¥1¥ ¥¥t¥ ¥5J9¥ *|tl99 
&<>nt?i99 9t?T9ta« 9 : 9 k toi- 
to:* i vt^s^ jria cqata 
to «f?fs 9k9a ¥i«tt«ftc¥ fef-s 
**i TO9 i mt-rti ¥9f, If«9i9j| c?t"f 
ill 99*11 catqfl ¥ 9 ata cm vxm i 

c*fW* ¥tf¥f*¥ 

*tv -roiff* cnatc-rfi ill c **w 
«rcitwsr ^rjjv mti to to 
wr c*it?ta ¥f¥fac*a TO*r^f^ ¥atfir« 
w i 1867 the* f*tro 9f^sr«r^ c«fa 
®^.nt*r=f cm ¥tf*r<s / to 
¥t*fa¥t¥ ¥tcia qf«it^ fro jf^t? 
wi i ffi fi* 99 W 1 w? 

^n n«r^fj *qi fe«r«i*f 

¥wfroq j *| «tto «t999t9 a^a 
fiW9«tw «w%a i feft* 99JTOcna 
fritfwi *9* Btwjfatw c*it?ta ¥t*fTO* 
TOC99 ¥91 «Ft»lt^ l 1903 tffc* f®? 

c 9 t ¥¥999 <3tfc*r# *fa fsfsr a^a^cqa 
W Cqt*9fq ¥¥*! mtPffo ¥C 99 i <n| 
rntfiiftw ^ toI wtrorvttcvf $99 
^a-g^tl 1911 9tt«l ¥t* ¥91 ^¥ ¥C9 
*3*^ ¥9 ^9Ca| IffrfCT? 9«I¥ ’Pjfqi 

qtftm too* i 

<w $*tv 9fa¥iw ¥tcq «rwt9 
*3* qqfota 9!<j to TOsta aftfasrfa q^i 
w |®? 99*l¥! cqfa^fc* a^qTO 5tf*!C9 
*t*tf*1 ¥9< frqtfWl 9?W $g qftqa 
cqt?t 9 «rt*fa*TO qfta «r^t 9 toi 
* tTOtata ^tfftf cw P>*itl |"TO cum 
¥91 qi9 9tt¥ qrfa frqtffatf 


falt9t9¥TO ftjfaafa |"ql¥ C¥tBT hqi- 
fwt* «rf¥fa¥c¥ TOta ¥ai to I 9^9tcq 
Pm ^»t9C'®9 ^^(9 19^9 ?9CWptf 
$?i m^ww *rq 9t9 Ickq i 919 * 9 , 

fe*g 9tC99 «rf*fro 9^9i ^5f9^^ «?9t«ttqt 

«r<ft9 cqt? « 

eWsPra 9i9i mfr to Pr« •to* 1 

sntqffqw ^fqspj qs 

9JtftPtW9 "«rt9fpt^9 ^9 
«f99 qyj ^ai ^9 1829 qtcq 9t9^C9 1 fqq 
Ji9 «i99 , ®it^9 e i ^ 99 «rr9¥ 1891 

qtcq 1 cq 999 C9t*t9 caqnw 

P^t9t9 nt99 ^t$C® fqc9 ^5t^ > 9 ¥- 
qaeta nt9a c*fC9 ^^^919 *r*^9 

^9 I r?q 9rttrtf9l5?9 I 

«t9«9t^ 9Jtqtf9C«?9 «rfaf9* 

9C99 Pfa ^5f9 fc^*rtTO9 pR^-f 

9«N1 ¥19 9tC¥ 019^ C9TO 9t^C99 
Pf *9 I*f 9 ¥f¥ P ^9 ¥C 9 

&qt« 99 I 1907 qtwa 9t9J$ ¥t9¥ 
«yP ^9 19^39 9 Jt«ftp¥ ¥t¥fat *9 | 9 .*ftT¥ 
TO ¥ti I 1912 qfq 0l| ¥9^1 9Bft9 
9tC¥ I f<F¥ ^5t9 *K9$ ^5 P’Sf^C^ 0)| pfl 
^mtea ¥f«m¥ 99 I ff^f 
nra «r9« «ra^t9 fwt l?rr® 99 1 1953 qtcq 
«ta® ¥t: 9 faftc¥ 19 q^ I 9 'qfffa* 

9999t^ ¥ta ¥¥ C9¥^ *f ¥19 I ¥t9t¥9 
c9fl , ¥f^p¥ §^qt?i9a *rt«9i 

9t9 qf*5C99 f¥¥t9l C¥qi C9C¥ 9^9 ¥ 
¥t«t*i fi9 %iii 9tqf9tfe c^qi nl« P^*t< 
•fftPw i ^;c9« P«, q| ¥¥q«fq sratq 

9¥9 C9C¥ 0|¥ maf¥¥ 09, *fp9^9 ¥9¥1 
C9ltl¥ p|W 9fWP?¥ ¥[¥!¥ 5^1 9fl9 
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[ 25f n wi 


mm 

4tlt44 4t4ftw «tf#t4tft#t4 *tw® vi i 
f¥* <4i cK^'Q 4^ TOfiil v **—TOafo 
tPpi «rtf3F¥i, afro, »ttc4t4 to* to|- 
froti 4iT«rtf4cw4 «rt¥f«c¥4 sf# ftTOtrcTO 
¥t»i #hr TOft ^f«m ut^w 

4141 ¥41 *C4C5 I «t4C¥ V* Vt Wttl* 
«ff54¥C¥ ft«t«FlJ44 W> 4f4, 41 4tl 
¥C4¥ 444 «TJxn« TOC4 TO «|¥ &4 f**ltC4 
«tM 4¥ fcVftTO ¥4l#1, #1 *l¥ «tt* 
•ffasjSH TO4C¥ C4t4Tj 4t4, 4Jt¥tf4Sf- 
«lt¥f«¥4 «T441 %* ¥t4 44 I TOWl 

C4C¥ «Ff4l C*ft¥, 4^4tC4 4<Jt4t ¥ PfCt4 

^rtroiifa Btftwl oftffi* my «rc4t¥?l4 
«lt¥f4C¥4 C4t^ *lf«4l*l «Ttl 27 ¥¥ ^4 1 
1980-'89 4tTO4 400 <4$ *lffl4t*l 43 ¥¥ 
&C4 ft¥tt4 4:*l TOt4 ¥41 ¥P¥ I #1 *tW 
f?4t4 ¥4t*l 4^4t4 4f4Bf^f44 C4tfc 
41C44 4^4t4 ¥t¥ I 

#1 TO¥t4 «tf$¥t4 f44tC4 (4Jt4¥ 
^C4¥ 4f4¥ TOttf, 41 444 *ffi4tt1 4f|t4 
4«ffi ¥41 44, C444 *13, CTOliTO C4*lt4¥ 3&1 
«fC4t¥J) «lt4* C4^l nfJl4tC1 *lt¥f4¥C¥ 
to'toI« 4i *T4t« nwm fcrotow *itntt4i 
fefos ; C444—« iTOt# fiW 4jtfet^ 

¥ TOtf «rC4t¥4*t4 4tt44 «rt¥F4C¥4 

¥C¥ C¥C4l-4jt¥tf4¥ I ^t4^4 fTO*tf#41 
f44E4 fcc#tft ¥C4t¥4 I 4^4tC4 
OfOt *lt¥|5 C¥£41-4Jt¥tf4# «t¥5l St^4C4C¥ I 

CTO 

*ft¥¥t*l fiOltl* CTO*f®lW 4J4$$ 
-|%4 *1C4¥lJtl ntfll 4t4 CTO C«ft¥ I 
C¥t4 C¥t4 C4C-1 C4TOC4 4ltn¥®tC4 f®ETO 
|f«R 4tl ¥C4 Of41 C*tC¥, TO &4 f®PTO 
( 4t4 4t4 Of? &4 ¥4®It4 WtC44 44t4 ) 7 


from 

fa *rt¥ ¥441 WC¥ *ttC4 I W.B. Metre 
C4f4m^4, «ftC4f4¥t4 43 C4 FTP* «Tg4 
*lf44tC*l ¥4¥l *lt«4l 4t4, TOtC4¥ CfCTO 
C¥tfc -tfefl C¥WtCTJ 73% *tfP[ cntltf^Hl 5 ! 
¥ «rt¥f«¥ ’TTt>T C4C¥ I 

«l¥t¥ 4f4¥ ^*ftC<4 ^t4^4-'g 5 ®^ 

44^¥1 C¥¥ ¥54¥tC4 ^f*l¥l «4l ¥C4 I 
44 *T4tjK «I54l4*l 1867 *ftC»|4 4C4J Wl^tCT 
44f5 C^".-^C*f4 ¥t¥ 044 V I %4 C4^t CTO 
*tt84l 41 C^C»1« fTO 4SPF I 1914 ^1^4 
*K4 uq| «l¥J91 C^5C¥4 '¥Sf4¥t4 ^4* ¥C4 
4W4 TOCT»l C¥t* Jp tt4 i t I C¥t"*1t% ?4J 
^-f4«it41c44 ¥4t4t4«l ^4^1:44 41 

firt4 fe*ft4 C4t I 

?l<f44 4t4^ ¥»WPW f®’t«44 *tt^T 
4f4^ ^141^54 4t4¥h 4p1¥ C5I¥4 4C4t¥4 
f4{5CIC¥ I TO¥ «T¥* «TC4t¥C44 «(4 TO 

C®C*14 <Tf4 C4t¥ »(41 ¥41 W ¥1^1 I 
44 *fC4 ^•*l¥tHf4¥t4 f4f^4 *t¥ffc ^4»T44 
¥C4 W*tjl ^n^8T¥t4 4t?t4¥tN ¥ C4t4l4 
«J¥tC41 C¥C«14 4f44 >f¥l¥ *ft¥« 
CTO I ^¥| *l¥f¥C^5 *lf*54 4¥ '9^4tC&4 

fifTO «l¥CTO 081*14 «!5{>T^t4 ¥41 ¥4 I TO 
4t«IJ *tf 5 6«f 4C¥4 faf&1 ^¥ttt4J¥¥ ¥t¥¥ 

«¥4tcl f4Wt4^4l f«TO 4[t¥¥J ^4^4 

¥C44 I 

m| TOTOtC44 ¥C*1 1948-49 5ft¥ 4t*tt? 

«¥4td 4f4®f C®¥ 5 lf¥^ ¥C4 4t^4t4 fenCTtfll 

^^8C44 ¥f4t nt*4l CTO I 1955 4tC¥ CTO 
¥ «rt¥t^¥ »1lt*r ¥f4*f4 lift# *4t4 *14 
1958 JftW TO4ttfc4 ¥tl¥ ^n»Ttn4 ¥j¥C¥ 
«1¥4 CTO-f 1 *1 444 ¥C4 C#*1 ¥ 4Jt4 ^|-l 
*ft«4l 4t4 I I960 4tC*l 4^¥l ^*f#J¥l4 
?faPi BrtfCTOff ¥¥C¥ ¥ft4 <4¥i5 fajtf 
C#»l-TO4i ¥ff4f 1 ¥4 I ^#1(4 
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fjtt, 1972 ] «tfC5 ^¥1 


©vvtcfrr 4f9®r c©t»i9 ftjdB ©19^9 
*19*1*19 ¥$99itt99 ¥t»l ¥t9 49*. 

cw « «ttff«¥ mt»r ^fa-rc^ra <$tnft5©T9 
©i nfa^ai 55 ( *ftt©9 spfam 591 fc*r- 
<lfa ¥9t© W.B. Metre C9fat9t59 C9, C©*1 
W*tt99 «W9 fat* C94tt9 *ftt© 50 «r 
$-fawfal, 40 ©9 w 4tar 

*t9**9 «99-f4t"ft*S %ir. 1967 artCT 

c^fpr fafa* fat“ftc®9 *ft4n frfanti 

flti 2,0001 4tt9i 45:99 9t«u $t*i 
3ft 500-49*C4% <r* *t9t54 491 

60%-i*9« c 4»| c*tar $tt*9 499 *4«p5! 
5t9t5 i 

♦fftifa* fa*n-w fafai *i*t«i« 4*$ 
WT9 «lf?9*fa 5fatC9l 5t9t5; C999— 
’ttc*9 iiwl I f*¥ 449 c*t<9 fa®t%99 

*t*ii *i**r 59 cwtCt *st99 c*t9 
'sffe'?^ *ntt9 c9t*i fa i *tftq 5t*rat*, 
*tC4ff fen^J¥| 49S, *ff*S9 4t9 

99fa9 ^5*J¥tt9I *t*r 449* 9t4S* <5fd&99 
*9 fa—¥W C*f©fa9 ©Pm 99t9i C*t9 
wij *91 4«rt9i 9$9 95 i 

1937 *jft®i g^c*r-r 499 ©t9 ?n 459 
•ft* ntf*9rt9 fa®«5 54t9 «rftn nfa 4 $ 

fa>4{3 C¥tH9 C©*l-$«»3t*4 C9tl> 3t9t®rt99 

wVfei npi *9t© *m 5t©i i fa* 

3¥tH 49<, *Ttfa©f9 fa^S! 59t9 *ft9 
fa^ctfl cww 4fal5 *rt9i ©t9t©9 «rt9t9ft99 
9fa 8% ^91 *9C© *1*9 *9 I 3*14 

§*f©T*fa 44* ©3r9ttfc C©t*9 9*t9 *ft*9t9 
•ft *44*t9 4t4* §9f© 59 44* 1960 9fal 
C4C* 1959-49 9t4J C®t¥9 fc<*nfa9 15 ffl 
ftt? 4ft 44* Jf 4*$ 49t9 ^Tfafa* iTJtPT* 
^4t?9 C9t? 9t9 *Tft '©1 I faf ?pOTl 
c*fti?tfa9t9 49 * ©fa fcnst© cqtcns 


9J9?t9© ntctf—9¥t9 «ftt 10 % 

ftwi C©C»! ^fa'afl m ¥W ©t9©9^t¥ 
^19© ^ C¥CT9 ^ <! ' , T C99 ¥9t©^ 

?C9! 9^9tCJT C?I-f fiffa 9^9 95 C¥tf5 

fetffa© C9^t \cqj9 «Ttl 10,000 ^ 

*St$ 59 I C?C*f9 C9tfe 
¥[l¥« «Tt9 ©Cn^fa 4©fC9 9J9 5C9 9t9 I 
9fa¥ Cm 9 4^ «f>T¥t5 fac»T9 Wf- 
^<1 C59 91, 4C® 45fat¥ CW C«TC19 

^<9*|fa fac-t9©tC9 fa<«9 ¥915. '8in9faC¥ 
C«*lfa 9t^C99 ©rUTfat 9¥ 5C^ CWC19 

©9*9^ »|^C^9 *l¥t99t© 9C9C5 I 

^t*itcvf^ »i9« <ffaar ^c«f9 9«r 
C9t459 519C5C5 ©9i9^<l 9t?9 49* W 

^594t9Cl9 413T C^®1 4^, ■mt^ntT9 © 
faW9 C¥C3fS «f^ilt4 , 9^4 fent*ffa 4^ 
4C»!9 ©t©t9 ¥91 95t^ ^-f9®t^l9 

¥tC5 WFtt ©¥9^< I 

¥C9¥ 959 «ftcn C*T5 © fa^I^ 

J$t ®^9 C¥. 4*1. 9t© OffaCjfaW «, 5 ft9l 
C*fl“T ’ft? 45* ¥4C9^I 300 C¥tfi» 

4¥9-^> 9F«1 Ht«91 9t9l 49 4C41 4¥- 
5t9 Wf W 4fttC*19 
91^C9 4ft, 4¥-WM CHtfas 
59 49< 4tft «Tft 4WV WA «fttf5© 5t9 
44lr5 (ftff I 4$ C94 «lt<C¥9 «ft4t9 4¥“ 
9f4 ^f49l 9pnt4t9 © 4fr49 
*1151:91 Pft59 ¥tC4f HfttC© *Ttft I 

4tft #9 ¥ftft C4, 4¥-*t¥4t9n ©CT 
C49, ®^9 9t« C5fat9t5*T 95f9 '4C<f^1 

4tfa fe*ft99 ©C9 CHtfa© 5C9 ’ft5*fftl1 
©iftt© *Tt5t9i ¥t91 4t*t $n 

Wlt9 ¥9 ©fat© 5t»1 9t9 I ®^9 5fat99 
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*ft*fW* [25«faOa*<n 


fata ffata'I ®ta®atf 10:0 n®fa®i 
STfe® 5»i®t«tcaa nPaatT 3000 Cftfe 
»rtai cm f$ntt®a «rti ai atf i 
catan atc^ <a| f<atl a^-a-ma 
’itatf «rvf« ajafta fat® «rt*r«i caB 
ajafta ^a| feaf®. atfa® ft® *ftat®l— 
fatta fta ca >ja aafatata 

wta tsfaai ca| i fa® a^atta <al ®taa 
ftaf -f®fai ®f ®ta ?Hfta fai fta 
attf i 

*ata aafatai atafaa aa stPfta cat® 
*ftta, «f(®fa®s a$ta an ai 
ft® *rtta i ffi atlSa atea mm aititca 
^?faafa astaai cal i 4 ®f a ;§« 
ajt?, Itfi ata fatal Btatf «kb ®ta 
fma ®t«ta« a?f ft** «ft < tat'str*tfa i 
fltaa cft<f« atf&a a^t®a mm ®fa 
mm cm fa m i an f?, ** 
la l^t® £®fa fat® 60.000 *fjt*ia ®ft*ia 
aafta i ^ta $ sftaa ft*t* £®Pa fat® 
aafta 85,000 ffjtaa «ra i cafeai ffaia 
atlSa a^tB afa® mm «f a feaafa ftf ®| 
faata cat-fa fa®a fafiatn wta ftaPfa I 
*al fctafW 1954 afta ®ta®-^at§ ftPa- 
, iat aftatf*f®i gfea i$f 
stfn 5f^ fat fa i <a| ®tftaa wi’f® 
15(5 ^fta ^aaita atPita ca a a aw*i 
ntsai c»ttf, ®ta ataj ^aa^ala wfa 
afffat® *ffi> afaffa sjatattaa faata 
fa<a fa* atfri fca®jfta P-fafaca srjsa 
’iff® aw §wfla fat-fa ^caacat’ti i 
ftfea aftB afa® wfettaa 
«fs{afta * fttfiftwa <*| wa^ ftw 
faa|fa®t«ia, aafta, Tj®tfa—afwal <af- 
catft ftw fai fcf&® i ■ 


«al faatfa «wa «nti »mtff® 
®tftfi catf "»ll| c?ai ata—®ta®art ®tat, 
afal, t«i «t^F® «a'a%< at$a ftffatfa 
atfrf® atatf i <*$ aa ®fc?tara\a at^- 
«rfaafaft® «tf® aaa «ga nfaata fata^l 
^1 aja fat® fa i 

«at ’Tf at^a ftffiif f^aitraa 
«Fta USAID <*ffB faatsf-Btfai® ^-*r»rt< 
fawftaa »r4tata «ttfaf Jfftatfnita 
«tf®«ff® caa i gaf, ®f^vgaf ^a«, ca®ta- 
fa6a ataa »tatatf’!®ta >*1 m ’tafai 
%a ®t?t®tf? atrrf faatl «ift*ia staftf 
ftaf c-fa fat® mta i <a| aalffa fat*rttSa 
f»f®t® fftfa fe*fa nataPa ^ 5 afta 
Btattai ®a^ aff®a fta 'sti i fa» 
«il afi®a ^{?Paai ftai, -at® afaw 
a?t<cf aatafa «r®jf fai afa ai, tfaa 
^atfa c®\® ac^a ®fa®tara §aa fa^a 
fta Bat® fa i 

1965 atta aft* nftc<a faata-Bffa® 
aflfta m% <«fl6 fa®fn aP®!^® fa i mi5 
diaa aa’la'ta «r«^% i 1967 atcaa 

fta catf <«l fa®ta ‘Operation 
Hardrock’ atta ff {5 f^^f «f*taa fta 
f®ai 5 Pa^tfl® ffta aaffta ft^F etPata 
ata i f®at 5 wfa ftal atf 1 fttaa afa*) 
«taa, caPataa ^ifa <w, fifta 
« nP-ea aw a «t^afataa (fa^ftaa ® 1 aafa 
«if a fata) i 

<a! 'bwj: afttaa fefet® 20tB wwf aaa 
fta atBtl faata mi fa^tsa fai' ftatf i 
ftfta w atawtw ^waiawr aftatci 
®tata ftffaf iaa^ atfffttaa fea«atai 
catata a^ai. a®i « f*rta fast afawa 
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(!HI ftfjf 

ws^rcfcr *rftqtc*i wi* 
fcwftavn qnjc^i 

^ JfCflf tflTCK 

wft w*m qqffltl <w ^ cw 

80,003 *W»| ftffsr c^c* 


®w^tf <4* |fv T'tfftv wtf | 
-** ¥«lt¥i| TO* fiwtfhfl ^ ^ 
qdfl 7*7*3 I [ 79l*t<®t* «w?Hs 
wrt *fr ^®t=r 7^*73* 5934 
7fq7<*ic4 qq TOtnfe* ntflM i ] 

*Ww*: 


« ^ "J'shut ctrvniantv^ 

ctWrort^ ^ ^ *** ””* ^****1 (SH 2 ) cnt 4 tc* i 4 

f ^ wfw1f wtl *W* i rt* wfiln, few , V 

™<* «*»»»■»..-.... i ,„’ SU ^ 

nfi5t ™ ,rM * ” 1 ™ *«ww. fife r™ <i cw»fe^i 





m0jiiiji&*m 


43**w»»w» i / ' ■ i ■ 11 <•<• . 


14 ¥tw »itnwi 4 fe TOt? cqtwt«wt¥j&* 4 * 4 m SH 2 c*maawt*£-^ 

c «Jtt*rttcw ntti c*tfr *«*f* *m wwfsjft c4tc«t* ftron *tftt—<15 45 ^ 
(Knot) fe»f« fitter 4ff<3 W ntca I 4V 43 4 <fg;& Cf ftra ^mr ^ * 

*** if nf * 5m¥ ^ nftw 7«7 nfw fwi *K wtfo * ^twMf cqfo 

1,200 *tt&« «t* 4*3 <*fg ipm 














*&fys TOfvs ft*TO- 

TO* TOt* «ftTO cwt\ft*%n c*it«n * 
TO «TO TOTO f« toi c'ltwi TO* 
C*C4 *ftTO m*l * *tfton crortwi 

TO i ffl to* W5t«R *tcTO 5 if«TO* 

to TO»t to to i TOi ctjtfcf** 
file® *# fw c«to. ** to* *tcTO 
nf« * Afro ctoi * to 
** i »tot*tTO w * citron i 
<4«rtw to * TOst* ntf%*i i TO*- 
*fct*4 if f gTOss ^ftftcn 4* >r* 4* 

»w w*ffo «itqto*TO 4®t*f*fc&* 
wto w to R«i i c»wtw 

TOI Wi, 

4% « fctSlt* TO $3 TOI *TO* 

TO (Space-Time Continuum) I s^tfTO 

wftsni nf%*itcn i\w* ffro, c*<TO 
TO *ffelTO* TO fvi CTO 5TOI 
** ^tpfi (l) to* ^tcn- 
to<®i vy (2) TOfai ^tcnfwi 
® J tot*-*fTO to*t* i 

TO*i it* Wfi ^ ^1- 
TOt5j TOr, *i favrf** jitwww 
to* §n* «rf«ll® 
TO*lte it* itfto* n 

(Universal gravitational force), cUtW 
JV* 4\ftfilf1 * W1JOT *tc®J TO 
Wf TO*ITO toc*i TOtssitoa 

CTOt<5t*l 4$TO * 4rt*4l?t*Wl 

vi «ti wiftfwi 4* *r®Tt«r 


*nffc ifc cto cto if** M«w, 

TO TO I *l1*4$t*CTl 
fit 25 wi« fcwtR* liwt* «4*li> 
«TTO fyvfS f*4, ^ifflfrs* $ TOJ* TOi 
4*15 TOI w 

file® 4*f ItTOf *ZW TO 5 * **1 I 
to ton* c*£ <tt*t« w*\ 

W 49 1 4*j5 4*|<tfi^t# TO 4*31 

*lfi4t® 4?* ufoM- 

4TOl^« C4TOtl»l ^t^4i I it C4 f"l 
^t®ft® c^t^ 4TO4 4Cf 
4tftftTO ifvc® 4C«F 

«f^5 TOi TO 5tTO, CVTU4 4^4 
<*fT 'S J I to 

^ifw c^i*, $fJWl, 

TOf« « I f4fe^C45 wf»| 

4<T4 ^tWt® nf® TO4 ft*ll, 

^844* 4W1 *t*4$t*4-^, ^1 *TBJ 

fe«Nl*W ’T^*! TOt I ^t*4^t*4 (44tW4 

«, vm atll® ftitwH 
iif® TOtn ftitwti 5 rc«r 
ftStwt® TO « ^tc»n Ntn nfafas \u 
TO, TO® 4t® to to* *ttaro 4t*i 
® >pnf 4®- toR^i 4®j to 4W ** i 
4* TOR® TOt* 

fTOi f®f4wi|4 # TOnto *if®i ww 

4® ftfoTO ?44t* V9 TO=f* 

^1* TOfW *1** TO 

TO I fsf* W«I4, TOtWI TO ® ®tiv 
*lfi4t*tf wf»l (Rigid Rod and clock 
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measurement) 7rtE*tfa7 tf®7 ®tt»l ®tC7 
f?7 c«rr7 cttfe w >w?? fff 
c«JC7 4t? w ?t? i 4 $ fefo^?? 
fWl—'fit** tfftlpl wtt catfe C7tfe 
CtTtfisftfcf? Item 4^ 47fe tfftf 
twfsw 4t?7 I 

<m 4 * ttstwl—ftw? *r? jttfe f¥ 
4l7to? 4t?7? 4 * «rn? 

*r&7 fetrci on m —fin 4?f7* * 
47tfi7***t fe®? lf*fe 7tt7?h unffrsf 
47fto 4ttt « ®?i*rt*? 4$tr»itR- 
tft'® filT?!? 4 !, « 4^f®«ffs|® gjSJJ. 

fitfifc i fitfitw « «rntm 
7t?M ctc7 ?* ^c? to? c? apj|^ir« 
K®iC7 tttwtc®? 

cutt* *rtcw 4*tfi7rt? qw « a??? 
*m «rt?t? ittm 

4tw 4*f7tf? «r?7 «r«t*n ??t7rf? 
$<*i to *rttcfi tt?m ^Itfffct? w 
w *lf??tc? <7^7 twfR 47fe Jf^t^T I 
nwfRfe ^wrn itim fitffiftt 

* 5 T'Sl i 4| 7?fi « >r«l 47?fai 

w ^tttor? wti 4fo «rtSK «r?fa * 
ftf®tt*t7®t*t< sr?m 4>tf?7t? i 
i*ito fiicw>p|cf 5c*ic5 t$? wtfa- 
ttfwf® « ’wtwtyw ??tfi- 
,rtf ®?*? 7*r—fe®N w* i 
sue* 7lnrt? wfltofi® 

fitt? 47 ^14 TfifJt? I 4*1? 
to, ^t?tm itim ^fififi ?*t7rf? 
Wt^l 3Ff«|7 qiffcCT 4tWtCT» f\fnt*f¥«1- 
^ fine® 4Ri* tcffRwfiv s$r* 
i upf^^f *rf®? *r??®i ® 

«rtpf "tfrin i fat? 4feft 

fto c?» aN’fltofe to? wt 


« wterft i w*i? to #WftK*t 
to? ^fatter? tontf? 4 tw, «rti» 

wfrlf ftR^Kvn i «?t? <*$ 

wfscar to? wRftw^pnt^ i 
^?r fit rc? *effir¥ ^sffi'® 
r<i^r?cr? ’ttwtto, 

wtez* »rt«rr, ttv «»r^R?- 

4Yftfiftii^ twfwwfi« #fif 
’rtTt^rn 4v ?s^r i 4 <ffcsi 

47^7?1 « JT^7fl«| ^4 

¥t^7?^ 7«?t *rs? ? ’i"^< ^ j t«? i 
«Ftfi, ?« « «T?^C'5 4® fint? 
ft» w «it»ft»ft<?^ fear? aw 

at? 4 ! fiiTFffr*i 4 ffaf® w& 

c? tittfiFi ^ wzi, ^i 
c?t«it? esc? -la fM Tifia -tfirttfl 1 1 «rfan 
c^ji^ Rttrt c «tfazw <ito7 c«nfe^cn 
«t?ra ntf? 5ii, ftf Masn ftt^f fec«j 7 - 
§5(C7 at?ca ntf? =iii 7 tti 

■tfttwr 4 ^ it?Ht 

^wc'itc^ «i ^’fesftc 5 ? , r^[ i , r i fww 
c*fi fi*f?\a?fiatl fi»i •ftntc'f? ft?tnt 
^^tfitt? 3 ?l 9 fc<? 

^®>® wtii fitfito ct 5?? 

C7t?t»Tt? « OTtcvr ^tflfl- 

ficTpr?*? w 

<ftit«?, cntrw cw fin^aRl 
Wtt? ttfttt « «?tWtfSf Ctfe, Ctfcl 
3 ?®?®: «ififhi i ^t, fite « 

7**fe 47 51?, 47 ttn »!«?« 41, 

f?»ra 1 ®?^ ?«?tfe tt®tf? 71 7 f?> 

fic?7t4r7? «rt7f®7 P **firiN ton 
?It?Jt? 4^1 ?t 7 —"Uniformity is the 
rigorous law of Nature*, fff 
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[ 25-f ®9, 7*r *r«m 


*tm, <&¥J ¥t® ? «ift®* cafaw* 
¥t®tsitn ®t$^s <®t®tc® c® «rnt®3fi 
^ ifif® ¥31 ¥t«¥, ®t3 in ci* 

ifii® it*i «r$f® ^arffi® *i ¥ 

3083 fill ¥rTC¥ ff ? «M® 3ft* 

^tl® 39\l\C®3 fc®tl ®3¥19fi'5 C®ft®- 
3t3t3 W C®9® ¥ 91**3 3®fi CSf®- 
9t9t3 f®1 «rfc* fi? "$S ^¥J9ffi3® 
f®3® filfaf® 1C* *39, fifal^S fis® 
939** «ttf *39 I fi*93 ftfc ¥ ¥3 
fill® aF9fi¥trl^ 1tt¥ I <®¥^ W? 
fit®* fif%9 1C® ®?f&, ftf® ¥ ¥3 3*9*® I 
fitlS ¥$1* 3*9 3®tfi¥*®f3® «T*lf3^ 
lf®«3 ®t®T*3 - aM'ftfal® 1«l9t9l I C99t*3 
faf®9**3 ifiJ ¥ H®f®3 C¥t3 ®tlft 
C3* I *t*® itfnfal I fit®3 C*f^ *tfi 
¥fel**3 int®®f3® if® 1 *® ^flwi 
fil3l®«lf3®1 ^t-n ¥31 ®t9 
—■^tltw I ®*®t®tC9 9391351® filift® 
in 3*9 j c®®9—*f3t*®3 ®tstn 3 = fitf9¥t- 
c®^ ill « 9>it® wn® ioo ci. n*¥ 
150 ci t. c¥tiS ciftnr® ®t*9 c«ft&*33 in 

C«rft*33 fil*33 ®t®1 «Tf® 93>t3 ®fi*§t*3R 
f®fl3tC3 *fs«tt«®t*3 ¥9t«fi® ®*s® *fii 

1®*®t*3 I *T3*I ¥**9*® ^ <®¥$ ®fi£§ft*3 
®9t*fi® ®** f®f93t*3 9¥f9 1¥ 

9fC3, ¥t*3 « 3fi*Jtt®*93 »t® *®9&*¥3 
fin® *Tt3[t¥T I fi3tfc ^39*913 4¥®faj 
¥13^ $®t*i3 gtn fiifiic* ¥^3tn 
C¥tltlt311*® ¥ 3*|®tf3¥t3 ®t99t*1 *¥®: 
^ ®t*t3 C¥tft fwfar, C1®t*9 9V9t®®fi® 
fllfi^t if®* <9* 9®tfi¥*®3 9®t9f®E® 

fi®*¥ l^lltfi® ¥C3 5*1*® I fin® f®f® 
9* 5*1*9 lt9J, It®, H®® ¥ fitf*- 
*t9¥®tl9¥ 9®t¥*®fi® *fi¥ ini3*9— 


*t9t*?3 *t® *fi «rt5>=T, «Jsfi ®tSt99 
itetfi¥t31 c3«rtn apf*r¥ int3*3 939** 
1*«T¥t3 13t®fi¥ C33I 31 C3frtf®¥*t? 
*>fl¥ ¥ ^fi'Sfafl’ ®3tfi¥n 9ff*3 

tf*!>t3 C3C3 3¥tfi»ll3 ^1 31 fi^H 1 
fi£^3 «K3t3 nfi°rf^ I 

<¥3ft¥tn ap3*rfilfi53 3f3l I 

<4$ fin C¥$ fiJI*1^ 33, fin C¥$ 
33 I fin3 ¥[3¥ C¥n 
C¥t3 ^3l3, «1 C»f 33f¥^ C®t¥ 31 

¥t«ft3l 33tfi¥^ C3t¥ I ¥«ttt3^ «ft|3’bt^3 
VVfl «fttnfi¥^t3t? f3fi^—C33tC3 ¥¥ 
fiC¥ ¥ft¥^C3 JT333N « ^^3 «¥3*ff3lfis 
i¥33£¥r&C3, ¥T9 fiC¥ fintn 31 fi^fii- 
Jj¥¥ fa¥ft*l fi^taf3 ¥ aF3^1f® I *1«®N 

¥ «¥3 5 Tnt63^ fitt3 dl¥3t® ¥*f 

33—»i«j 39, fins *rn3 »i®i ¥ «ms m 
fi$fe ¥ fintns 3t3l fi¥t«?C33 <¥3- 
Tplfit® i fins ^«i-n33t*i cnn 
«9t3« ¥t3 3¥af-'am<« ¥ 3^3tfi¥t3^ 

^(5 -ififS C3 C¥t3 4¥iS9 »IC¥ 
3t9I I 

C3 C¥t3 3t3tf3¥t3 fffi ¥ C9lf, C9 
C¥t3 3^C®3 ?lf* ¥ CS?f iSf C¥^3 3t3tf3¥f9 
¥9 35 r P® fi^l «T3tfi® I 
>inf53^ fins n® ¥®i 39 , ¥ts*i fifi¬ 
ng fin® ¥¥9t<9 ^3Tt9 33 I 4«Ttt3 U)¥^ 
fif^ ¥ Ji3«rfi^ ap9- 
¥ 3F33l¥t53 r 5T99 ¥ ^99 fin 
33 31, <iR*^fis3 ®t3l 339 
¥ ^39 ®3 fa C®C¥ WW'M ¥ fl^I® I 
fins 3Jtfit, fi^fii ¥ «f3ts® 3^3t3 fin 
^fi¥ ¥fi¥3*i ®¥tfi¥c^s «rs»i «r®tm 
¥rt®tns 3*l®trs¥ts 91 9t3ft3 C®ti5 
wn 1 ^ 9 ®, in® ¥ «®¥l'|® ¥i 3 csnn 
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& fVtffilTO C^aftf ifo I 

TOtm TOm fUtflTO ci f*tTOf 
«r^i fif®t*f « «rtTO, to frormra 
TOta mi «RNrf fTOttf®* aft 
(Cosmic Ray) I if *T^t«f% ®t* fTOf 
*fir* ^fa«ffa fTOf fffll TOtCff ftlHf 
fl wW-fftt (Island Universe) 
*1$ WTO^«lf "ifoc* facTORf TOtfT 
Wfl C«HtW WfotTO TO ^ftftfl 
•fftaf* <4$ ito® afas c^i- 

wtw *rtf* * i artlf’fc&cff 
"TRr (Gravitational Field 
Theory) fJtfJtf ^t»n ft® I ’*TtWWR:«nr 
«wn fc*nfr 413 «rf®fts 1 4i$ 

^fsvgffff cro cw Cl C®tf «ifa* 
fl (Oscillating mass) «lf®®ffl ®f«r 
(Gravitational waves) f?|fcc® jto, 
ft® cto 4®fS ®faf ft^rf®® ®Tt« 
TOTO if CTO ®ftvp®1w -rfa« 1$ 
f«it« to i < 4 $ ®fo®iff mi, i\ 
fTOiff ®ac«ra^ wfftfif, ®tf csft 
nitw if fTOwfo® if* i f^tTOf®® 
?fti ®ta fTOf TO* fhn fTOrf* «r*tf 
* «ttTOt® ftift * *i*f® ®to TOtif* 
itTOf ftftftTO <®f?v{jf<F|s sfilar- 

frfftdr i if fftr ®t« «t®tf «rf®fs «ri- 

TOtlf® ff®tf TO 5CTH * 1 $ Clftf® 
cwi to i gfeft •mwj «4®fc c«rtfo 

® 4®|5 *I®f gtf I cf 

C®Tf CfVw CTO <4f1 1*11 TO I 

iTOtnfiw aftran TOf lftr itit*w 
^tftftl 41$ ®fi?Vgf®ff ffiUTO 
TO TO *4f< «f*|B $<Tf 

TTOtfi to q*t®ff* -iffrecn* *t* 
to i f*t®iff ifvf «wpi *rftwi 


'TOtm ftiMf jftetftTO «rctfr® **tTO- 
fof ifti ut^f TOiiffiv. sfaahf-rdfr i 

•flfftf *1 « affwt (Matters and anti¬ 
matters) *«f1 ®f1 ®fTO—1 li- 
frt*r® fffs, »rf*rr *apPff izi\- 
to f *1 facro vattw i 4mU ’^Unrti 
«M4 ^fTlW^ TO 1$ ’TB^, Cf^ftC^ 

TOTtifl cm ftiffm « y ffltcw ^tci- 

fiTO ^C9 i\n 1 1$, « 4«i:w =Tf«f 

^t*it*r1—f^f®5 «r«rjtcw TOtTO* ^tPrc? i 
^’pcan ‘^^tan* ^r 1 !^ ncsr, 
®1 w nt ’Ntsfa* 'e cTO. 

*HOTr *(?ffC4 wfffttH 4lt vi- 
TOt5C4 «ft>fC® ft«ni ^tf*t, ftcWFW 
apf*!^ >TCTf 5 CJf— 4 ftPi«iw i 

^tfVftl—TO 
iP^c® ittm "ff^ 

« 5T« 41$ I 'TOI- 

f^ctcf ^r*i wtn i TOii 

w c^r^ ■rf® 5 ? ^fc® ntf* ^i, 

CfflC^ -ff 1? C^f*T CTOtfl ^i TO 
¥ftf ; cm*— nf® 5 , ce’hf 1% « 
"if® 5 1 TOtn! "tf^a faiTO I 
TOtafa^ -rfp TOtCff vii^tf 
-tf® 5 ® TOt* ® a^c®, 

nfef ff TO f«® i a®a toi fzv. ffiFf 
TOfi; cf ! w— ctw, ®t*n, to ® ®»u 

4C?f ^-*faf tf a iflFf *rcftTO 

C*\hf'Q, ®tuf«, « TOTOfwtll 

■r^ flftf ® TOtl cm ^*1, 

cTO l*i i c^ara® ®*rt®- 

fi® to cf TOTOff® -i% M® ii, ®1 
im\i iWifff "tfw fi-r wt* 

cfcf %rci\$ sfwn w ®*i ca 8 ! i *ttntnfw 
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ift^ natl-c®cara c«rt^=? « fifcfoc® 
ai^$® ft® f a®ta cacicf i c®csra ail^® 
*rft cstfri n-nc® fa®*i ®aci« nt^nt^r- 
fa® *tft c®tfS cartfi> ®i f fa® aci f tatcaa 
fatac® ft®tt, at®ti® put* a®-®ic® 
ft® ® itaj f a®i fast* ®ac® i ca c®ti 
natc<a sp^f 4® <sr/ta a®c® iftrf 
®nt®fa® ®aci ftfft c®t(B f®citntfc 
1$1 ifta lltl f*l ^ p 4®af* fft® 

® ®ft®at fca scicf faiftlc®, c®tatitca « 
fa fate®* ifttfa®ta ^fca — 4ai f®, 

fft®ti it® ifa ®ta®ti?cf ^ etifai’t 
iftffl® Ifl ®fc"tfta fftl- 

’fcfalf 4& >4® fait®® a®ata, caatci 

1® ® ift 4® ® f f®S 1®1 I f®I 
£a®tfa®a facn iat®ai ® 4®faai ®<? 
at®caa lfa€tfac® ®®fa 1®J, ®1 

£awtfi®caa fan latel-fiaWtitci® I 
®td fan fall lea ca 

tflfai^ iftfci f ®jfa® faapfaci, natc® 
* iftcaci f®jfa® ®fi®i « ffta®i, 
®ta ii® ftatcaa fs ftatna fanes 
ftf®ic«a itai, it® ® in® *rf®r®c-r® 
fii c®tlta? fan in ® me® c®ti 
4®f5 itttai ®«j atai sci =?t I fan 
Sjn « in 4®ii> ®fn®i-5caF <®sr^® ® 

anaa'ati i f fta fe®® itift ifta cm 
iftati ®ai sci ii, «5*r siati fan 
ifoa nfaiti 5ii ii, facia®: ca$ if® 
m ft®ta if f fta if®a §na fttfafti i 
41$ faatff® 11 «rti ^®t®ta fa® "ibica 
4 f IS ®ftvjjic®a ®ta ajafta ®acf—nt#< 
® aftfa®* ifta cw ntanfa® nc® i 4itci 

4 ®fa® f tft nc*a if tfrocn ®iv« ®n, 

ftftp® ftftntfa itar« nff® i atscaa 


wfai ca®l bia, ca\ai, c«T?f, atafa ® 
facia jfafaftet® if® ® i^ftfafta 
«St ®®| f ft® «Tlai ® i ^"fta ® cafaia 
f fta®i ® stfciia ii® cMfi ® atatfja 
afa®i, fta®ta efti 5ti il I 

411 fill fecicf—®i»ita ®cna f®- 
fift® i®i nc® i eftatita ® fftfta 
-it®, i\i ®ta®tii 5 ca f®jfa® ifaitci 
iti ar$a fa® f nafa® n, ®ta fci ®g; 
®tcia iftcai^ ?f{\, ii 4tn f®ifa® 
c®a?1a ff®®ata nft ia®tra itfl ? ftitwa 
faifaft® ifafrot? ca i®i c®tatita 
!®tfaf® vm 3C, 273, ®ta i\i faa 
^aatfi® if w 4® facia n®1 call faac® l 
afa« ^ *tat®i if®{B f®i cftatita- 
®ca nftft® ®cii, ®ta iti ®rniai 
^ftfffaa^t if® f®jfa®, ai ®^ ®ta fi®® 
1ftcal f®<al fawa atai ajtui ®ai 5C1 
il i 4itci acifc ic*acfa ®ta*i ftc®, 
®ta «i®jfa® c®^a fft®^ ifta «rtam 
iti ®rin*i af®a aca^ ®tai f®ii ? ®wai 
®ta iaa ftatcaa ftatll ilftftfta a® 
i*5tc® ? aft c®a?fa f®jfa® nftffft 
ift $ iti find ®ft®a f?, ®tfci 
w tb’feftcia fta 4®fB ®cua i®\a i®j- 
®ta €f®t«r itca, ai ft® 1% ffaft® i 
f®fi acacia, ifaicacfa f®Tfa® c®a?1a 
fft®^ ift ®ta ftcil ® ®t*t fi^faci 
atai caca i ®j ®t*t ® w ten atatft® fca il, 
f ®ifa® f f®®^ -tft f ac®l €t®tfa® fca f ® 
®ci—can 4itci iti f nnen iftc^ i 
4 ^ ii^ta ntati 4ii« fa fi ; fic®i 
hw+fi®caa 4| icff ic®i ifaa® fca 4a* 
ifti £aarffa®a fta 4®|5 ®ciJa fH*t 
®®ta®i ® ®f*r «r®ft itca f®nift®tca i 
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1945 !t#j, 6$ ^11^—l*t*l 8-15 
f»IS I lift lft-C1«lt 1CB1 <9ta !tWtl 

wi <*ti «ti *rtrt «w inttcititi 
ftrvfii ifctii fpitPnti Rti <sti w 
c* ?Nvr RUfi ^c*n, <5ti ifai 
ct«h *fe«i *ti*cnc*rai itu 
c*it* itn cm, *« cit* famt* p*n 
«ti fcrei i ff ci ?w iftfafoi 
fcsi ?iift«i f <si «rtfa*fei citinitti, itn 
& wti cto flitift cm 4i< ■rfa* efts 
!tcm, $tc?s c^rc^ i 

*T17t1* fcttftl tcfci 

cifai fpm ?wr itu fcfc* 4i *n 

iciftn—ft orciftcm Rtnft, iti «itci 

ft*? 

ftft iitm, cn iti «rtcs—’«rtm ssiti, 
Clfac* <St¥tM1 itl—’!j£ «it«i I C»fa Rfif- 
tw« ft*l ClC* Clfitl 4 C 1 lt 51 «fa 

lk\, irttw Ffi*i fctf foci itnft ?P! i 

-ft! fait! ¥*H—C*tl C*Tt!T»rt«l f!*l 

H I It! ¥C1¥ faftfc, <5tlH apt! «[t^lfa 
fcfal, It* ywi Cl^ I 

l*ti 8-15 ft: i itti 4H mtti 
**% *ti1t!tl *t! *fai ifa 
^tflltl W CPI SIC* 'sfotl I C!<ftC=T 
c *tltf& ftvftfw !C!l» <Btl fol iftwi 
*wft ft*i*mtitl5i pfr cmti ?&c** fat* 
—ftl *fct* C^fT® H C*ftgt<5$ IfatPfl 
^*1 4tn ufati !tici m ft* ^fufa 
,c * ft! I 1* C!t* ¥tWH ltll ift* 


it*n ntv m ifttwi, ciitmci n<?t*i, 
ift cm i***pfl curt* cn^iH, ift to?* 
*fat* i^itf* i|"1ia <jfa^ clc* ciftl 
!t*tC11 fat* fcd itflf I 

4 ^ cititicicw i* iftitfi iftcstwrc 
cifti taft pit* i 4 $ citit* nvrftoi 
fantfait* citit* f«*r^ !i!ti looo 
«*i «^l i ii miticititi ifti ^ii 
!ttf, ft! tftow Cltltl ift 
Ifttwi !tl I 

«Wtl^ 41 'fid—*llltt CltlTS 

!t*tl c!1 -V 1! 11, Vftl! ^ 

•tfaift ini cit* ift nt*n 

iti ft *ti ? nt«n cit® ntci—c** 
11, 'qfal^tll Itlfatll, ifa l!l 4* *1t« 
11 , <811 <Btl 1 l* «lp ift 1 t «11 !!11 

^tl It^®. l!Cf lftt<5 «W ifttf 1!C! 

*11 Itll ^tl ftlJt! 

P! 1 — 

E-mc* 

E=Energy, m=*mass, c-velocity of 

light 

E-lft, m-«l 4l< c=Rtt*ltl ell i 
4^ ^*1*1 C1C* Clll !tw Cl. 1 <JTJt! 
siti wr cic* 9xlo so «inf ift lt«il 

Ittl I 41 4| Cl, 4^ nftltl ift 

faci 30,000,003 fel wt! ' CP* 
1000 it fclt! C<st!1 itci Cl C*t! 

♦ninfftm fa^tn, cifWlij *t!w i 
cifaiHi i 



420 


Hfr « 

5*c* wg *t5 45*s if# gt«gt cgc* 
ntw i fa* ^tsai argcv, c*fa to* 
ggc* wn *iigtii *t| scg c*lscs 
*5C5g =?i eg, *rt|sltlts5 ggfagi cggi 
#tai fawfafai «utls cit*n tefti gfa**si 
*c5fatgs i fa nftsti if# *rt*n ^rtc*, 
eg ggt* 4*li gfggi *55t5 arc* n| ggfasi 

fctcra gtgtgj *cafag e*ss *c* 4| cstsi 
fofa gcgfag 4is eg *<ft| 5gfa i 

1938 gtcg O. Hahn 

45^ Strassman g5C5C5 fiffafl* 

i«rM llcafagfa fan:* nffai-faaWi * 5 - 

fgCIS ! $t5l ^fec*fal*t»r C*3T*C* (Nucleus) 
fallC55 gf5l *fat^5 *C5 CSlCgS, $ C*SJ* 
falls «*T(E1 *C5 g|8 fltg g*it5*Cgg gt*1 
1«5t*l ( 60 Ba l4# 45», S6 Kr 04 ) £*fa *rs I 
$tCW5 SC*, faflRtfS V 4| <stC5— 

9# U a88 + on 1 ->" 8 ,U 883 -* 56 Ba 148 + 

3fl Ki 94 + 3. 0 n 1 . 
4| «rf#5tg «rp if# fstf* v i 
45S C5Cg$ 1*15 Ba 45*, Kr-4 *t«tfa* 
80 Ba 148 45<, 4 () k;i b4 -45 cstvs fal|g 
C5^t «1tC5, CgCg$ 4| faf#5t5 fag faHs 
esfacg «rtgcg i gtstai*: 45 gwi fasl, 
*tgt*t« e*i fag if#itit ntsi-sfa 

C5f5C5 *ltgC5 I 1939 gtcg Meitner 45S 
Prof. O. R. Erish 4$ 15^*1 *5t5t5 
*C5 Cgld* Cg, Hahn 45^, Strassman* 
45 *gfa 1$* I $t5l «rf#iti Sts css 

fagg (Fission) 451 ^tls’lfacsg gg> 
*1C15 gtgtCgJ CgltCgS C5, 3fa fagCS 
200 Mev if# 1*15 g5 I *tgC1 II- 
C*fa(*t»l if#5 ^5* l*g gC* 1tC5 I 

fa* gfag gCII 4| Cg, «r*fac* Cg |IC5- 
fagfa 1t*11 gt5, *tC* C*tS *t* g5 51 I 


faw1 [ 25l M, 7g van 

« 1 t*fa* UcafagtCg gte Isotope ( 9 ,U 185 
45 <, B 9 U 88 8 ) 4 tCgl U 888 -45 ifastl 
gCgl 99*3% 45 *>. U 83# *45 ifastl gWl gt 4 
7 % | 45 SC 5 T U 838 fagC 55 llg#l 

455 gfa fag U 838 -C* *5 lf# 1"15 
fallc 55 (Thermal neutron) 5 t 5 l «Tht* 
*51 g 5 , *tgW faSS gC< 45 ^ fag.lfa* 
« *C 5 *iS falls C*f*C* itSCS I 4 | 
falls «ffat 5 *tCintC“l 5 C 5 Bf*C* *(t 5 t* 
*C 5 fa»TS 5 ltC 5 l *t 5 *C »1 C 5 fal|g 

CSfitg ®ltgC5, *1 «TS**f l*ftC5 fags 

glfCl 5t*C5 45* «tg5 "if# fa’f* gC5 I 
4| «tC5 4*ll *5111 4tfafaM1 (Chain 
reaction) gC5 I gfa 4| *tC5 4* ntl* 

U a88 -4 fags g^tCSI gl, *tgcgcgnf# 
*lt«5l 5tC5, *1 faci 1MW "if#5 fagl«, 
4* 5g5 5C5 g555tg *51 gfC5 4*1 5t4 

falls fac^l g|C5 I fa* 4l 

***1 SgC'* gt*C<, 5**1 |IC5fa5tCS5 
4*ll gfS\»g 5S5 gtC* I C*S SI U s88 -45 

gfasti ^5 *s geg fagess *cg Ivn* 
falls c*ts c*ar*c* ntgf* *5gfa 
®ftc*r| U-45 1^51 C5C* C5f5C5 5tC5 I 
»$Kg-etfafa5i gst5 w:w *gnc*g*li U 885 
«1C5t*s, *tC* Sgl g5 critical mass 51 
^FS*g *5 I U* 88 -45 ^TS55g «5 1 k.g- I 4$ 
1 k.g. U 888 -4 fags gc* gS5 gten St<5 
10” a CgC*^ I U 886 51 94 Pu* 88 -45 «5 
gfS*g «C 55 *g gd g"^f fagfgg I 

nast^cstsi ?il |^ai U 28# 

51 Pu 889 , 5tcg5 «tC^IC*5 *5 gTS«5 
<SC55 *g, fa* l*C55 g# *5 

59C55 4*J C5^l I ggS 4l gl |^*tC* 
gC* 5t51 g5, *5S C*tS faCTffal gl SI I 
fa* 55S gtfa* lntT5 4*fa* *51 g*< 
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19721 *t**!t*l C4W <9itltytdTO ClUfi 


®4i ®tdl ®l apl®i ®di 4®| ci^ 
n 4ii ic® ici it*c#i cicic®i 

««IJ fan in flgl if* (8'2 x 10*° 

®it*f) dfin «rtci ®n ®tnit®t® i*K ii 
io t c ■, nti stn cio? iti it®tfii stew 
ini 14 , ®i cA i 4^ nf® *m ’new icit 
49 9i n 4ii stn ^i ici fac^tn it® 

itlJ I 41 9* lt®tl C99f*I VWtfn 

ntcintcii *wi fefwci fin itii 4$ 
®mtPT irflt-wrc®! nt® ®*®i 4f®4tn i 
fidtfiiti «wi i»i9i fn «rti 20.000 fa 

T. N. T-41 fldFfll 41®tl lltl 415 

®tw«mt 4 i imi it® lk.g. u ,,6 i 

411 1!C®1 4C1C1 ®tldl Cl, 2k.g. U* 38 
ffW Cltll £®fl 41C1 fl itl® A ifvitff 

in ? fc®i—ii i c4i n, 10' 6 cicic® lk.g. 
u 2,8 -4 fVn m fidFtii itfe ltd; 
4 ®it< Itft 4V1 nti ftwl itin 11 i 
®tici null citu fc®fi nt® in di f *5 
U 888 «rcit4i i fti 4tn& idfi U 838 
4tCf it® '7% 4H ®t« U 888 -41 Id 
fifa® 9i®ti men wti U ,86 cf 
4tltl1 41C® ®d I <J44 41ltl 5® *llf® 
®tn i «w *df®c® fcfcrifiitcii 4it®fi 
®*f® lf®t® 4415 fcl?[Tf®4 C4C®1 (Electric 
Field) Hi fin StltCll W I ®t?t U* 88 
lTt®fl Clt®1 5C1 ltd, fit ftll U 888 
4*lt®fl C9C®1 (Field) *T®td ClC4 fid 
TO®1 ltd ltd 9C1 ltd I 

fl*tl llfac® U-Cf ^fcdflltl Cdfl- 
c3Ft«t^® (UF a ) irtci ifii® in in 
4^ lrtlC4 44 <T4td1 %1 14 fasten 
w fltl itltCll m 4t® ®t9l U 188 
41t®fJi ftfctdl 11J ffd 5d ltd, flf 
u * 88 cic® ntid ii i 


4®td 4t»lt11 4H itl 1C&, ®d 4® 41 

Cl, Cltll tafll 4nt4C11 * 1 ltl 141J I 

finti^H dll 4ic® »itldi~d s i *lf«1t1 
U 838 C1C4 Cltll ^®fli C4tl 14*11 ^®fl 
411 itl f® 11 I ®14 ^tHU s88 -C4 1"^<44 
^5i nwt<- ^tfiitn ( 9 *Pu s88 ) nfii® 
lldl I 4$ Pu >3# 1^1 41^ 3*® 

111 fl^d^ f4H11l 4tl 4^ Pu ,8B 

«igi nfiitn ntiti ®tw ^®fi «n 

fmt^i i 

ftCltPntl Cltlll U 888 -41 4418 |^ltC4 
^tl^ 111 infll, ®tl Itdt 44^1 411 

f^91 | U a38 -41 fl®1l JfltC4 4tltl 

4d «w{8l ?fc^ «fd4 4ltC11 It® ^4 
®1 ^1491 ®dl d^l in C14 41^ 414 
114 ’jfaitl «T4l nilt^dtll finrtfi® 
Idl I 

Itltltftc® Cl Cltltl fll^tll 
®i Pu 889 ( ^tfiiti ) fin ^®fi 411 
infii i ijc^tfiitic® 4il6 clt*it4ti ltd 
Cld ®tl 5tlflC4 f®ltlt^4t®\l Itltll 
fidrti4 fin ®f® in infti, itc® 
itlcn *iir«f fidFtfi® fd, fidpfidi 

-ifv *(tt41 fo®dl fill Ffl fie® ltd I 
fldptld! 5td Pu-41 l^ltlN 4t1®4 
4d Itl 411 91® 5^R®1 ®W1 4lf 

d^t 11 41S Id 1C! flC9tl1 1C^ I 41C1 
Pu ,89 -41 ®1 1T191 ®C11 Itlt^ 4f{ 
41 1tC4 I 

fn 4i cm® 4i ititi ®*i if^nr^ 
ItltftCWI citltl lltl 9t!l Itl I 
nuticitu ci «ff®iti£®fi w» H citn 
^®fi w ®ti fii?t® «if«nti i in 

citi lt4t 141 lilted wtci 
1^ 411 111 911 9ti) nwtl 4^4 11 
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[ 251 , 7*1 *TW1 




4n ffg ®i -ttoi® m 4^ 

®l%ltl¥ ml 11 Fusion (Fission-4 

4¥& *rntfli¥ C9zw $15 it¥i 
nwti w ?f)i ictfi «r s-9 fc®tc*ri 
fUt« 4$ ftl»H (Fusion) I ^tll fa®ll 

¥it*t® ?f6 itol ittasftw *nmtl x* 
w ®ti^ ftfaiti nut^ toft ¥ii 4« 
«rw ifipi n i 4Ht¥^ H-citu 
toft* *rft¥im ¥ii n i fas H-ntits 
ftfcm ifcti® «wwfc m fasfa (l) 7 C) 
festn ii¥ti i <£$ Ass frstn nt«n 

C1W *ltll 4¥lt4 nut^ c«ti¥ i 
^t^C®tC«F=4 lt?t« itSI IS ft>TtCl 
deuterium 4H tritium fall H-Clfal 
toft ¥11 Cll® *It« I Cl *fl Fusion 
11 W ntwtlfto fafaltl (Thermo¬ 
nuclear reaction) *ltltllJ H-Cltll 
toft ¥*i iti, ®i *c*ii— 
lD' + lD 1 -*> 2 Be* + 0 n* +3 25 Mev. 
1 D* + l D* -»■ IT» + 1 H‘ + 4 Mev. 

1 D* + L T* -* 2 He 4 + 0 n l + 17'6 Mev. 
4in mr fifaitfS ii$ 10” 6 

csi¥ia i c»i wi» stitm: H-«tn 

toft* $C¥l* deuterium (ID 2 ) 4H 
tritium (IT*) Ulltl ¥U 11 I 
«iti wtfl, cititi¥ 4®|5 
•ttcs cm ®ti etiftc* D* 4H T a 
fan ®f® ¥ii 11 i out* 4f 15 js irtr« 

mJ 

Stltlir nuft. Ciftti fulfil ifctw 
®ti fcstw iftm itoi *f?fi<i nuft 
yv Id mrti<i null toft ¥ii 
4H «TF9 ®t*t 41< stem ^Ifc *11 1954 
*ltW ¥ftlft¥1 Cl H-Cltltl fti’stii 
ifctl, ®tl Wl ft*! 2000,000 fa T.N T- 

41 JWftl 4* 11111 Clfttl faUFTlFtl 


*W1 vtn H «ttl 10*°cal/gm/sec. 

¥ll¥ WfWMTO rfftltl Cl C¥fa ftrftl 
Ifv it* m fer? cir® *ttw i oft utiii 
ifa ¥>fft lift ¥t*i nutl cititi i® 
4«rtci ^rsm ®cn c¥ft 
c^, ^ *n*n ctwii *ti i 

^ «rt*« ¥ii cic® 

ntci ift ¥t¥ C¥tltC^l *llv« fww 
¥11 11 I H-Cltll W* ltll¥¥ 

Cl, «¥ 1«I1 11 31¥ Cltll (Hell Bomb) 
^1 C¥tH% citH l H-Cltltl fttl't- 
ini mi ci fii^i ciftti ^tn, ®i 

C¥tlt^C¥ ^tll® 1C? ¥¥«T¥tl C®¥t3Fl 
*t?t< (Co 60 ) toft ¥C« f itl ¥1®1 ClftltCH 
320 «1 I ift Cltltf ^¥ ID 2 ltl¥ I 
®t! 250 nt^'a ft^5l ¥«ft^ 15000 *ft<S'i 
Co 60 toft ¥W, Itl ¥!®1 2400 fa 
Clftltcn mill Co 60 -41 lt¥-*lftf- 
fnfti® 5 m 5 in *rci 4i 

nftiti in 1200 fa, 10 m nn 600 

fa 41* 4®td 5*K« lt¥Hi 114 

l fa id* ftn 50 ?iii in 

Bt«!tl^1 ltd I citltl «5'« §®tin 4«ft 

ih in iti 4i^ itotcm ^rlitwi 

fllft «|¥C*1 iftll ¥rtc<3 ®(tw itfSc® 
ft toll nr? i 4i m *rti 41 ^ *rwn 
ituii ¥titm cin «nii ¥H 

¥Tt¥ftl, ftl^llftll «^to Clftltl ¥# 
¥11 I 41 *fll®f ¥tl*i itWl ¥1 11 ®tlt« 

ft¥ti nti sp, ci 3 !! ®tn ftmti 

in ¥¥¥!•! ¥11 ¥111 Itll Itl I 
c»ittoci^ ftwt^l ¥tfnMii 

lt^C5tl¥l Cltltl *tto‘C¥ ¥l¥¥t*J 111 
«rti ftitri^y ¥¥ cii¥ ftn^ 

^vntn^i ¥ti¥ nfttwi cit® *ftii 1 
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<«8tr8« cTOfa TOtw 8TOT8 TO¥ 

io t c- 4 fro 5t¥ii to i TO8 fttnsi- 
cto n85tu;¥ 8ft fts*i to- 
TOtf ciw cw«n vi, w 5*5 H-ni^tt, 
^a* to 4ffc wtfft ftftro nwtt to i 

>1*18 C8 TOl 8fa C8ffln WtTO, wi 
TO ^fii> TOcskto nwti «jto 
¥8C8 I TO TO* 454 TO nt«11 8tC8 I 
^TO8 to 4wti ftfapii wrcw tow— 

8WW1 81 4ftf3 fttfufa 4?8l^ ¥t*8 


*ri8tic8i 4ft8w v i wtot8\ ft to 
TON to ftcw to 8 *rar» 48, TO 55*. 
to* w tftaTORi .uto wnfipi 
4ftF8l 5*1C¥ TOt8 48S TO-ftSTCW? ¥¥ 
tow wtTO? wtw 3¥ to i 

4^8 ¥* 8H TO WtlCTO 81 H-C8f8l 
fc*ft ¥C8 WKTOrt ¥tC4f8C8tf*® ¥81 fcf55 
f¥8l—.8 8TO 8 ifcw TO* I TO «* C8t*t8 
TO ft?TO? WtTOl ft$H ^*lt?8 ¥C8 
8tTO8 WMjfti ift? ¥t£4* *itTOl fcffo I 


f8®5t8-8°?t? 


*J*C4l TO* Gttt *tfc 4 
wiftsfal C4CW Tost 
»KTOncw¥t»rf fcwft v ¥ti ctoi 

^8* JJ«lT8t8 8W I *flC8l TO4 c¥C*1 
C?8t8 W4* TO58I *J8W1 TOff 4«¥ 
1?TO ¥td« 85 8«C® ¥1t«f85 ¥8?t8 
4*15 4dPfl *|«tfw WtC8f8¥t8 $3fft5 
TOCfl TOf$<, *t§4 faTO C*|8t8*f}8 
f8«ir^¥l Stl$C¥8 •fflTOtfVH TO 

TOftr n« ftf-rc* ** 8wlS 4ws ¥wt*81 

^TO ¥* ftftf» fcnftfTO ^8tWM $TO 

^8»®t8 8C8J 8NC5 *8 J 5t?*f8 454 

5tr*T8 TOtT8J ^ ftfal fcTOt£88 X* 
1W* 4 84^5 TO fcwfi ¥81 I > 

8W[S TOTO44 ftTO 48* TOjWlftl C88t¥- 
**TO 8J8TO ¥81 CTO TO* I 

WtWftwtl C*H> C8ft4 CTOt? C*t , "tt8t 
^ 488 88*11 4 TO$8l CTO* ¥t8C48 

^ntTO c88 ¥w ft^j wt ftc8 ¥tn«r fcwfi 

I 


4¥t4t4t?l TOCVI| Wt4 
45f*15 85 «a| C8, 5t85 «8¥81 8f¥8 
CTOtC<« 4¥ ft8t¥ 8?it8Cl8 8t¥ ^,5* 
ft*l I 5,8x5, WJt^ll^^l 81 

^¥8 <«8^ Wllftfl 4^f5 C¥"f ft*1 C»ft 
88t£8C“!8 41^%—* p f8* w l8 8^*lt I 4tl 15 
C¥ti5 85? ^ ^ *r¥*l C8-I *f*t¥ TO 8tl, 
^48ftin «f85¥ ^ 88£8 ^ 8¥*» 48t¥l 
c8£¥ fafro 5£8 nr^? I 

•Sr 8¥*i CTO ft «tC8 ftfww 5H C4T5 
4£8 8tt% Wt8 ¥t8*l ft—C8 4¥*1 
f?88 WtC8ft¥tl ¥Jtft£¥tfl8l ft8f8¥t*l«8 
f**T >t ^8^?tg^-f8 W8 WWtWtantft 58Jt4- 
4WtC8 5C8C5 I «84£¥ ft»t^C88 

5t85 85tTOC88 W¥£5Cn8 85 ?8 
888 ¥£8 ft*11, 4W8 ¥ *f¥¥ 4^5 ¥8C5 
TO I 

§cwtw xSr I8^t5%nw8 $ ¥ftw8 wrw 
ftf8WCJrt8t8 5Ttr¥ft8 8tC8 85*ltft*18ft5 
58Jt58WtJfl 4ftt«rf? ft^TO8 ¥8C8tT® 
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«f¥*tot¥ [25m, 7* ¥*01 


ctoei i ¥ftifi¥ti ttatta to«r 
¥;&¥■&!« »rcw ucari win ni¥tf 
StaftH WC# ¥Jttotfll1 fafatacii 
f*Vi ^ifftfesn *a ¥totarnf¥« ¥¥l& 
gft» wrflr* iciet j 

fapnjt liffrfcfc-rcn faftfc fivtff ®#« 
¥4. fir. ci:»to « ¥c|ftiti ci®:¥ta 
*fft#l frail' fafatatll ftwMf fa^r 
¥tl ¥Jt¥tfl itfl ^f¥¥lTi« ®fl® Hl- 

itnci nt ii*¥t< statcii ita i 

flWttol itlll, ®tl® ^*f¥¥tC¥«f *tl¥ 
iititati nc® w® i#ifticito¥ta 
ftfalCl, ®tl ¥tH ¥*ltol ¥C 9 fa- 
to* folf& ¥**! 1"1C# ®1T ¥l¥l ¥1C® 
lCl—®fl® lltaNd! 1^1 ®C1 

¥if** ¥?W « o*H ^r«iw%, wi ¥ 

®¥t* Ilf* Cltftll ¥11 Cltlfa Wtff¥1 I 

mn ¥ ift f%¥t»nr tociciitan 
¥ti icitnitac* ¥ti toe* ¥ii > $fs 
sift* citaiti «rgi nPiitfc ¥ci ¥wc*i 

®tl® ¥ ¥ftll flM* 1C1J Ultfl ¥ta* 
¥¥¥1 fatal *rtc®l *& IClfal I fawtifu 

Ital, ¥** Ilf ¥$¥ fatal «rt« ClC¥ 

111 to ¥tl1 b W ¥*f ¥1 ¥ta ¥* m 
¥*tf® ¥&**!¥ WC# ¥tl¥ f¥f «rt=f1 
cic® to i 

vfan 

¥!¥tl¥ ®ft*1 Cltta* ¥& f¥ ®tta 11 ? 
C¥tl C¥tl ®fatl C1C11 1WJ f¥ *W 

ufa to wti ¥ic® to ? ctotifr 

fc&toll f5f¥Vn-fl«t*taV¥tl ¥Jt¥traftl 

®faltaf* ftl*¥ fcstWt*f® 

Cl iCWt* ¥t¥ l!t« intf, ¥1 ¥^ 11 
«ftai fci* fa® ititij ¥i:i I 


. ¥&1 tall ClC* Cl, ¥¥&1 Vitalii 
CllC¥tCll IWMTCl-r ¥CT, l¥f ®1 Clf- 
C¥tlC¥ ®tl ¥fc< ¥t¥ ¥*C® itlf ¥d I 
®t* ¥ta ®fatl flfcf*¥ ¥Jtfl« ¥ C¥tfa 
¥ta ¥11 ®tl1 ®fatl ¥H ¥| ¥tl I 
¥* ¥C¥ltCT ¥t|ltCll l¥l 

f»^l ¥jtcit¥, C¥f«IW tolrtt® ' ¥11 
Mflf fcflto¥llWl ¥C1 C1C1C11 Cl, 
CllC¥fW «ffa ¥tlltcil ¥¥¥1 ¥t^lta 
Il?t¥ A llifWS ¥lt¥fl® 1<1¥1 
itCTI 11 ¥11 ¥tl 111J] HfH ^f% Itl 
¥111 ftfa 1¥C11 ^¥1 ¥11 ltltl^¥ 
fcntfta ¥tci, n in cic¥ ¥tat«ri i cm 
¥W ^11 flltcil C¥tl «rf¥f¥ll 11 11 I 
<¥lf? ¥11 ¥ltlfl¥ ¥t^ltl 1W& 

liartu I 

^r^ittii ^¥i wen ¥^ i^i ¥'?— 
itiitirn fs®ci ci nif¥ it¥ new, 
¥tl itii<[ we# ¥twi l^tl^rei ¥fltn 
¥1C¥ Itltll ¥1C11 

^»¥tf ¥taC¥¥ 5tt¥ 

<5^1 ¥iitit«n italjh fifi icti 
lt¥ ®¥lto¥ *flll ntlftal, ¥¥t¥ 11¥ 
lti*ftati ffal ital ¥¥iti I fic-li id 
fatal ¥ta¥t¥« §¥ ¥¥ta ¥11 *f® "f® Itl' 
ntal ¥tci, Cl¥tal &tl-¥tltl ¥11 C1C® 
ntei i ¥*lii¥»i ¥11 fen¥*lii«tai fcfa- 
¥ie® ffii itmtiti ci Bti icici, ®tc® 
C11 ¥<lflf® *I¥T ¥11 cnil ¥11 ^1 ¥ta ¥¥¥ 
*it«il citei I *tffa ¥tt^^i ¥iJta¥ ®ta 
lfa¥,¥ltl fafatta Cl ¥fat¥ ¥1«1» 
®tl ¥H ¥¥ ¥11 lt¥11 ltC¥ J 

l#!tt! ltlC¥¥ »tt¥ to Cl ifalW 
itr® ci¥ii icici, ®i flfii® 1 



1972 ] 425 


3t3i¥»i faum wi we 5 ?? qw *3 

c«rtl&3 wsltf® «f3l3 i 

3»r :<tc¥ f*ftl3 &g 3ist¥»i ni* 

:¥£¥ 3la:f*| ftC* Wf ¥3r» ¥3, 
«?l^C5T« 3t3 &33:33 W >Tt¥ <«« *133 
313 ¥t3 4 )m 5 &g C«tv =Tt«r^»l *Ktfl:*3 

¥i$ nw «nmtr** *& w i torHsum 

3«|1 C3F® *fft¥, C<sf3^C3*1 •tfllCTfUl C3:¥ 
tf?C3l 3t3C¥»I ¥t¥ 3l:¥ I C«tl:¥33 

3r*it¥ 20 3*3 3:3 »utiS=T ¥ft^fii¥ti 

3:3331 *M s^®3 «ll"!l3 ¥|lCTt¥ C33r® 

•ittHr^ I fcf«3:3J$ ^3t¥t5 3ta:¥*l *Jt* 
jute* feft ¥®¥l* s?or*|sr i ««| jf4 
*tl:*3 3t*C¥*1 *3* ¥l¥ C3:¥ »IW ¥31 
313 1 *«Pi3 ^l3« ¥:3¥f5 tn ^rm, 

31:^3 ¥t^5 C3:¥ ca?t$ *tt«31 

W 313:¥*1 ntf O l «*¥3 ^33 C<<K¥ 3:3 
3l3, 3&13 ?t^5 C3:¥ *Tl«3l I 


4$. ^tf¥f3 3f*:¥*1 fflftfa *lft« 

^3Jl*T¥ ^*rfa <¥ 3a:«fa caf®rf*nt^ 

*¥^ 3fa:¥»l 4)^ ifac\ <ait:3f3¥t3 

3J$:¥f¥3f^fr:33 *ft*f ¥¥ ft:3 

*tWTI ¥W ^53 3^13*13 C^far ¥3:^ I 

41^ 33 3f¥®f*l3 5t3-art3t¥ ¥:3 \1 

^1*1 ¥*? 31«?1 C3C^ 31:3 I *T3jf*f¥ 
«F*rhi « $ia c«fa^:3»ila w4fai 1964 31*1 
C’tC¥ ^Stn fif¥3l 3¥ ¥W C2fli5333¥ 
3»lt:*l1 fo5*lt*3 ¥3®faa J1C3T 
*ll33l3 C5&1 ¥3t¥3 I 3rl^3 ’Tt33¥:¥3 

3CS, csft{fa^3i ffe¥-*iS«fi|3 3:3J* 4l| 
*lf«3^3? ^131 3^3, 3fa« ¥*!3Sf*!3 

3:31 4)33 f33 31 3l?:33 *1^33^3 

$33 £f3t3 fttfta ¥3:® 31:3 I 

fVsW 4jitf¥t* 4& «{?* 

5f3 ¥31 3* I 


^|¥¥-*tf353 


^^fatf*! Stf, 'apflrn 
f^3rt>r, «t«rt^ w i <2}^t*t^—fwl- 
8/C, cfcqfa C¥R | 3pfs|ft«1-9 *, 
VU fe* fet¥l I 

, ®ft^fi?¥ f3®fc i ?3 C3 f?T¥«Pl 

¥1131:33 *|3tW 313313 ^fl¥¥l?l 3f33^4 
3f33 ¥C3t*, ^3-{3®{q 11C33 a)5T®3 I 

^^3 33l<-f3®rlC33 ^fe¥ 33l , 315 C®13 
¥Jt3« ^{5»( c?fs? ^|3C33 3^, «1 331 *fC^C¥ 
^ ¥13¥ 3l:¥3 3t3r I «lt^¥ «^3- 

3t^tl ^ *i?C* 

6 


CBt:3-3C\F 31 I l «f1t?ll5J l^¥3tf3 C3 ^1*13 
f¥|^J ¥313 I 

& 'f’f:* 3^3-f3WtWI n:333t3 C3 
«rg-s^ wfU’ir® 3«3 zmw, «l:« HC333I- 
Htcfl f3C«1 41^ -f®:¥^ 3?t33 ^ ¥31 »T¥3 
f:3 i 331ft 4i^ '=ff3iit^ 3:3 *:3 i 

3^3:33 f^3 3^{5 <5tl3l:33 

f^faa «ll3: s >Tl^t3I ¥313 I 

3^is ?ll5 ¥1311:3 I «?f3:33 »r^®1 
C3:¥ ¥Tl3® ¥C3 3?t3C33 3TH, «133 

«fl*l f¥ ¥:3 <<:*l1—W f^3|5 ¥T37lnr C3 
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TO s faTO [ 251 m, 7n toji 


TOi# srtfafW TOtm m roc* i 
17 wTO iTOtw 7$7 cTO 7$7t? ^faicir 
'«f&tfa fj far | TO *& apvilfc 

717 to i «wtc* 4tft*TOw. fa<$7 
fa* rot* i w « «t7Ttt7 iitow 
TOfire* hfsu « TO«ric*7 itTOfa 
to TOr# 7C7t® TOntwi wire i 
*wt* to TOto TOC# 7* 7$7 
W TOfl m 7t* i ^ TOt-Ijn 
cfhtfcw cswi ftTO TO TO, 

7tf, cTO itit, ci£* it**, iMmc^i 

$7tf,TOi¥«iTOi 7t7?, imw Rto, 

fat* 5 tjU «iTO toc# 7t7i $TO 

CftgTO fa*«| TOCfl TOifl fifel 

TO* itsifa to fro TOTOt* 

7d& fat* citato cftiti* i 

TO wfc* TO*t* lifts TOl- 

MtfSfHfifcfr* TOfas, fTO* *7777— 

TO fa, Clt*t7t* *tfat* *rf* ifTOflS 
TOCf i *& «rt^f7f *7 «rtfal*~ 

TO TOC# 7t*11 It€71 TO I 

TO «wtc* 77, 7ft € 7fo* TOc# TOft* 
TO*TO Tifaci* TOTOi *c*i* i 
ffafcfct* fa ffoW* fan to TO—4 
«rcl* frsa* ^ tkci it**i to i 777 

Wtn TOfaTO 1C77lt* sfa«, *T®t*7t* 
^fas *C*Cf I 

f#S|7^1 ^ TO 7lC# 17J* TO 
it* *TO *1*77 1 iffatTO TOftw 
fn c?**i *t* f^=n, c3Ftf=i^, TO it* 
«|T5, to = 15*1 711 ?TOl W ff=n, 


7tro* imt* fail **1 TO fail, Strati 
«!7ftf Istfa TO tfCS itfTO wW- 
I^Jtfi' fa* A TKjfel TOtfa TOlf I 
*1$ «fVffcf it^ft TOfat* 71 C*wl&¥ 
TOfatfa TOI1 C7«*1 7t* I 

<7*71 TO^fa * "if** C7 $1T- 
^DJBl 'Bftfatfl 7Fl*fal7, sfa * «1¥t1 
CTH Cll fal* € fa$*R C*t7t* Wllfat* I 
TOt* TO firtlf* ffTO fill f^r^TO 
fi*Jtlc*l ftw ufa-faTO Wt7 C1C¥ 
TO« C7 CTFC^iSf f*7*f5 1C7- 

7t® <t1lC7 11 froc¥ TO TOtl W71 
7C^5 1tC7 I 77* «f*ltC7 C1^ 
$f«r^ it Uwi 7tc¥ 7*1 roc* 1 
717 WTO 7fa* ^t77 17it7 
TOC# TOltsTO 7f^#nr^ «ff77-7¥'fC77 
f7f<57 17if^5 * 7$t77t7 ^11 7fl« 7C?Cf I 
«&7 € 777 «l7Tt* TOfa ltic¥7 
¥tC¥ 7C1^ «rf77%l TO I 717 «WtC* 
7tTO 7TI77 lie# TO 1^« C7 
77 «Tt7l Cllf» «t« ff| f7777 1t¥W 
^5t7 71^1 I 

7$|5 cTOc?7 TO CHI TO* 77TO7 
TO7t7 7« «1C7f 5C7tf I f tlf * 
ftll 5777#, «17 <77¥7 7|C77 ft*T1 * 

vrpAiR TO ^ 7 ^ to feiTOiftit 

7C® TOrsi 1 ^7-f7®tC77 7fW * €r^1 
f7f^7 fa* C7t7l7J 7t7lt7 TOt* ^l^tfl^ 
*7F5 ClC7Cf7 7C7 C1lC¥7l 7f 7t7l# I 
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vwsmitil g ntNnnm 




TOftera '■rfw *tfc 

jpjpug ^cwc*f fc?w ’iins ^ sws s-^esrtc^ ^tfs 

i 4* fcif-ta ^cb 5 —'*ratw ^tfsro cq *pt ^wtft »rarr* vw 
fo^rt^s ? ^tt?i sttct—^ ts si ca $ i vajn ^tar 24 cst* ^ftc^c*&?t 

src^^ 110,000 ^ s^its ^ ^tfs *n?t* **i qra, qfrQ •rifats cw\ c*tc$— 

\gtCt WWT dfc tffs »iqpw S*1WH 24,000 ^cfa ▼rt^tf? ^J 3 retWt*fCTt*l I 
Ttc5? ^ to ^ <£f?s '®nc , it ; ?^^1 l 5 

^t*ft«f *w iooo *rti 4t *tfe *rfc*n fa* *n« i *mpM wn 
cti « »i$5svwito Tfcift swt^: 4? Tffs ^ ws *rh1 **1 *rra i 








srftat^ftsl casr%5 (Arachnida) *Wj>w iffiftY «rA I 
m 30,000 fif®* wtCW * 1 «i Wal #[^ 5 f 0 *tWit« 3 ttT 

*it*f5J 5W5 I =ftk“*F®Cfa ft? 35f, a5 0 ^ffa—ni f$R <©fft I 

m fti ftcata 1 * Ws fora—gftstw fa®? i 3t?®ata wen f*ra ai 35 ? <nat 
a 1 ? f3C3 <4515 facata^ I *ftfo*t5CYa f®3 C5t?1 *t1 atCa>, fol 3tas®3ta 
^®ItW Efal C5t®1 *11 I ®t®t$1 3® ^ifa atW 31 I 3tas®3ta 

3ftta fe*tta 5 *ITfta fa* 5H $*11W C3t$ HW C5ft ^tc^s 1 
5^335 t'tfa 3® <OT 5ta35C3F f[^\ ai «Tff® 5a^1 C 3 ^ I 

fea ^ri> cacatata *fa ««w* ^faas®i <jfaa^ aftsata a®^ c^ata, ca^atg 
«ifttca ciifc <tw 1 

*lt<WiS C3 *13 at¥S11 3®ft *ttfB, ®to C3% ®ft$ ®ft C3tt3 I 

®iai «ft«r <ft:®^ 9m awi fafea 4tsflf®?i^% at-aft®a^ afaa 
(Cocoon) f®®3 f®3 *ttt® I C^ C3^ f®:aa aft ajatetca C3f$a 
*1I;W C3ft fc*W. CTfalOTIt 5ta 1 5WW 5t3ta fotaa <*f®T stff*lt»l1, CTOft, 
TO* ft®1 «t^f®3 *t?W ftft 3®^®tC3 *lt*tal CW I C*t3 C3*t3 
sfttfea dft-at^l fkaa afat&w ^?:aa www nm asta a:a fata 
ca®ta 1 f®a ^ atel catatata *ia ®tai attaa fnd at® \ta ca®ta 1 

at?®*ita "tflcw W*tw ata c«w $afi> ftor^s* w bf*a a$ 

(Spinnerets) 5tCf I dfta *lt^tCTI^ 413*531 5t»I £®fa ?C4 i ataxia Stfafa® 
^®1 £®faa <Slf^ (Spinning gland) ft:is fa4® aa <£$ w tsfaa assfaa 
4M faa ftfaca w jiwI *1^:4 ^ ^®ts v tfa e '.® ^ 1 
^ «t*j ^9\i, nt^®>ft?r 5iw fis «rtwa 

’tsftc^a ^(ai ^t :^ 5 1 3t*vn ^ *ttc«5 3 ^ 
f^ca 5tw® W caca 5(5 4* ftw ^tC3 at®tat® ^ac® 

*nw 1 5li-*i5W 5 tc»ia 3^:4 »nwl ^t^ta ^t^cas ata 1 5t«i cat^ata 
*w* <1 51 w *i«l ft^taw aai3 ^aata >i3a ^5*4t^t:3l ^fta ^tatftT 
?5®ta *ipr «(f® TO5l ^t« ’ll caca a^twai a*:a 1 *t»i tefaa *fa 
5twa ^*iiA 5l^tw :nc® aw atw 1 ^ 5tw 

ftw ^ai *iwl c^a *tta ^ f4^tcaa atw *d> «itw 1 ^ta^a 
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«t9 'S fofft [ 251 791^)1 

«n* i:* fipift i* *w * 1 : 9 * ^*1 ct:<? ft*t9:* '©tistci *f$:9 c*;i i 

if* ftft9 t5 ifWlt *9 49C 9t*<?lt9 U* S5tt* 9tf1l* *9l 134 91 *9, *C9 

fa*t 9 firow n roil n* faniw $ 5:9 «i:i*l * 9 :<® in* 4 ^ 991 - 

unr ft*T9:* ^1 *%9 99?t *:9 c*:i i 

&wwt*T ci, it9<sir9 *tre # $hF1$ cststn in* t 
w -971 carat:*!* ^stsni ciife fkar «rtw i it*^n w ft*t:99 arc*. 
tft*t«at isfc ^fc:9 c*fw, W 9t*?9t9 faistft* 91 dt fcar f?c« cito 4:9 

ft*1:99 C*n* «fC91 *C9 I *:i f*$*tl9 9W& fa*t9 flC^SF *:9 *t^ I 
9t4<511 <599 «tC9 *tC9 ft*T.99 C9:*9 91 £C9 C1C9 C*:i C99 I 

19 9t*<?9l f*$ f*l*l9 994t9 *T.W 4*t 9*:99 «Pt9 *C9 91 I 

C*t9 C*t9 ite'SII 9:99 OF9t:i9 C*tC*l *t«9 1tC<5 I *t9t:99 C*fC*T9 

ifafts $t<5tC9l 9t*<$11 ft*T9 999t9 «KSF C®lt*ti:99 ^tclltd 9 mi 

*ti ct.* ^t 9 §19 gii& *:* 9:1 in* i *:a* ®ft :«9 it*<s 9 i *mif> 

*®t:9 Wt®l ^C9 ft*19 «9I CfTI C*t9 *t:<89 9t*<S9| 191*1*1 

<®t:4 ftc?t9t9 995 flfl®! 1ft* I #f**1-9t*<S9l (Crab spider) iftl 4*r 
9Tl:*9 9t*<S9l ^.19 «frlft9 9«J $t*?t9 W *rt9C99 11 $$ $C9 9:i 

in* ft*tc99 *:i*ta i 999 cit:« ^:®t9 $19 licit <®t:* 

9:9 c*:i 1 

<9t:*lf9?t9 faft* «[*.®T 3IFt* l%C*1 ItW *ft*I1 TOH 4* 9Ftt<59 91*5*11 
C?91 9t9 1 C1<9ft9 ¥*99 Ilf* f99lv, f*« ^tltC^a C¥t9 WTOS C9l9t|t4 
*t99t9 <*C99 *:9* 9t**9l C?<ft 9t9—C1«fl9 5t 0 sl9 C9599 f99t^ 99 I 

^ ita^m c?9 <2ff9 «(t9 tf* ii'itc^r 4*ti> cltit*t9 9^:19 9 ^ 1 
9Rtf? 9t9®t1, «ilt 91*^11 ^|93*. fcg 99, f9lC9 ISClt 111*919 

C&!l *:9 I f*^ 9tl5tW9 119191 C99t9 199 C*^ flTI ifttOT ^591 ^9*91«, 
^tap .9 *C9 I 

9C9* 9ftW9 9t*^5l1 *tl C9t:9 91, ^9 C9l* 9t:®9 ^19 lift:? 
1C*5 ft*t9 9t9 I «lt9tWfl Of:1 49f1 *C9* F9tC«9 91*^11 C991 919, 
4:<i9 911 ^9 C9*:*5 9t*®111 «fC®!9 ^19 91 WC19 *tft*tft f99W *C9^ 

^nn99 c?:i ^ i ’«i:9* 9 t**sii ir*l ^f*il ci:it «fi ci:* it* 

ft*t9 *:9 9t9 I <59 C1C1 <i)t 9t*^11 *C19 %$ *g r .9 flC9 «HU:1119 
*:9 I ftl 1t®9t9 199 ^:i fli:99 19 «ut *n*®9 ft-9t*^11 *1*9- 

9t*^9l:f f5ftC9 C9C9 C*:i I <9Jf9t9F:99 <«* *tC^59 9^? 9t*|H 
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^tfll cftfc cstfr fasfafc 'e «t^f$ f«f*t?i i ftpnr 
«wtc*t c*U c<m rf:v\* *:* c?«i *ta i c?:*« c*t& ctt& 

liNftfa, sfafNi, *ft*t <®^f® ft^t* ^£3 *t$, ism*\ 

**'• ®ft*1 cmi I 


H*is*®rta *rm 


C^I 

(^mn) 

‘•fa « faatsT *i faints W *& *K*Jt* c* ‘JWt* c**it*’ **i ^®ri ?^f 5 9T, 
fctr® *rtf*r® faf®s *rc*n f^*g ^ shottwi 

^sc*l i «tto fcssrtts* $ *rc*jt«fa %* cw ntv t 

1= 1 
2z 10 
3 = 11 

4 = 100 

5= 101 

6 - 110 
7= 111 

8= 1000 
9= 1001 
10= 1010 
11E 1011 
12Z 1100 
13E 1101 
14= 1110 
15= mi 
16 = 10000 
17=10001 

18 z 10010 
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[ 25t tn 


'sfaeifa 

« 

19=10011 
20=10100 
21 = 10101 
22=10110 
23=10111 
24 = 11000 

25 = 11001 

26 = 11010 
27 = 11011 
28 = 11100 
29=11101 
30e11110 
31 = 11111 

*itfa ®w *1CT, 

fw* c*z* «m ftw l (‘W i, 

3, 5 Hllfa ), CT®f®TFF C^^ri SC»CI ; ft* W* fWf TtFl 

1 C*I«f»l *0« '< »ltf«« •, <4®tH ^ W 

neftc* l^tw, CT«ftw *M VCT *ui*w X ‘s’ « *«’ Ufa* 1 ^ 
f«fe* *n<ni ftft^ **st* *i*f® ^stsw «t*i ™ i % 

^ (sr-t ^cb^, ^tcs ^ii ’rtsrtst* fa? 

vitfii^ v£)t*wtt* «MCT «0IC1 *nttJTCS 1» 2,4, 8 « 16, fttSFfte* 

1,10, 100, 1000 « 10000 I 1 «C* 31-4* TOJ CSC*t3 *KSTt 

*k«m «wi ^ »R<iTt«ftra «n*c»w ’rat* •, cw 19=10011= 

10000 + 10 + 1 ; 3«itt 19-C* fW® SM 1, 10 * 10000-4* *tfa® Mt* 
‘Sjb’, V « *®’ jpficw—^ fa 5 ^ *llf« ^Ttafa cm W*l, 
m*h 19 I «l^4* CTt*1 ^ *t*ffa* ftlft* W C * U 

^t* m ft* cw 3* ra ftfes i-iw *mt* wtfa* 

snrt*m * f»i 


* qw **r*ifc* ^ tfM, 



to C$Wf3 C^t®11 W I 

^&t3rfr C«t*rctt ^3Tt*5^ 4$ m fltrftattfrl 

*rtitCTr «rt*TO *fr\ entail ot, cstn to **i TO?-tot«.- 

•fflRCT *Wl t<W *f3R ft Sltst 1 ^ 'Sj'ft'St 

CTO ffi'QSl I WtffSttfTO ftW3t« ftft$ TO^t* **TO I 4$ 

*itw*t* «$jlarW «ral w t*z* to ^tc»it«fii ^ 1 

<£ff5 4 TO* *H5* ^tC*f ft®t4t TO ^f®TTO 'sitftTO 
to;* c^ f ’stffw w f*rwc« mu to c^to ^tc*j, w ^fiTO «Kt*t* 
esc? &wt«® *Kc*fa to fof&i c^ ^ i q^tattfa* A to ftfa?TO 

cm i cn ^9 ^tTO TO*h^j to ^fc'TO 5 

c^TO TOftfrl ftm *tw TOtwl 33 ft i 

qttftstfro toc* TO*ift ft^-*ifro vrtff v *$ i to^ c*fc 
ftsie-c* *tft3ffo to ftc*m h^if^^tc^TOJ mh^i^ri TO** 
^TOJ* ftofii ^ri>t<3ttto fro **1 *fF$l ^tCTO$ ^3pfc^ TO 
ftfaset* c ton TO i 

TOTOttft 5 * «frTO c*3 5ii, iire ^»pic^ TOfttTO* *iftTO 
«W1 TO I *«f*IC* TOTO TO^5I ®l$TO* 43tC* fMt&* **1 S3-*TOC3 C<flt 
^8 TO TO « W1 «, 3^? e *T<[f *°n TOt«t *** fctc*fo TO 4*K 

* ^icsii r% it«l TOTO «rc® i *m sft *sfa to *61 TOTO ^c?i- 
TOtes* wt ^c*i*§ft* *ift£ aitc^r«tto ^t^tc^j ^wtw 
9 ifi , *t to c?*n ?m i to* «roTOto <toc* c*c? totaitfc* 
^t^tc^r *ito* c*r<l ^ i tiiwt^i *Tt«rt* f ^ Rf 

cotM Wra t5 c^ ^tw ^t^tl^l i 


* untw fwM, fwni TOSF; fTO»,^?ll1 



o raprtw 

fefofCTO® CTO- tftft'33 CT WJJWtW I «Wt3* 

(Photosynthesis) *Mt^3 3t3l 3t^tt33 Vtt* sft-WWtte®* wKM3 

to tt*« gi^:sft*R « gt’rtg'si 3 ? fapgtg fefrog c?cg «tto ar^t* 

<43* c*fc^ ^trTO cw^cwtw Jifir $3 i *ftfc, *s, %*i\ % *r«m <n^f* «wto 

c»!*ac»lt« I fiWM CTO W^l 3t3 C3, C^^CWtW *t*W, 

sfosftsR, «»ffcwcR3 vnwffc ritfaw *i?t< i ^ w wtwffi faro gjggtg W3i 
wr <m C3g;TO 1 % to «t*r &*rt»rc to i *t*ta fcfeTOcgg c^TO 
^*1^ 5H « ^tc*f *tf33ffo TO TOt* •ifiiw 33 i 

C**j;*ltW frfeFg *twt«f I CSFtf**, *\ ’WTtft® 31 TO C*P3C®ttWJ 

csftgr’t fgfaral 33 *11 <& to fg^tg TOw otjcTO cto tefg ^g i ^fro* 
cw3 cto C3*prt«ro wllw c*it®l 31 gjtafrgtg wtfwfcfe fro ftwtfts w*i 33 i 
3S3TC=l fifes fTO CT^WtW wft ?«»J TO *tC3 I C*TCp»ltW 

ctoI ? faiw cg*t*, *m, wttw <43* =tW <rotg iftfow* wgjtfo £®fg gg i 

c^wtw CTO ffa[s( c?*ig tefg 3*3?® «fTO OTjwtwc* gsfste cTOfg 
3fTO faro to i sitot c*fti *gg «to i <$ w c^cwtwcw wtf* 
^ftTOwte^i wto fg*rtc*T t*iw «r*t* ^3®i wf TO3i gtcg, 3TO cwqpgtw 
(Viscose) g»it *3 i w«tT fefgftfc *ttOT toi 

fro *TMg toi ®t*t §5* t*& wtwi ^utfeg tot to 

*tff5 <43* 4<3tt3^ 5*£TO CW^WtW fof* 3F3l 33 I A ^ 3C^ ffapt 
cg“fg I 4^ *refro 3C5T f%^gs>f (Viscose) I cWtOT (Cellophane) 
31 ^55 ^tHW <& (2f«tt^C^ feU W3I 3C3 I i£|t *ft® »|1 *ftCW3 3® 

K 

€1^5^3153 1 C^5TtCTO3 3fl *WN < TOW TO TOtflWtfl 3s f^feg 

3C«g WWW W31 33 I <*& CTOt 35R ^t^W 5C3fC*l^, f3MtC«CT>3 

3tw, =n=lt«lwt3 ^twg^g CTtWW tefw ^tcw 313^^5 33 I 

C3®IC9ltW C3C35 *n®W *ft«3l 3t3, 3tc^ C3^TO^5 3W1 33 I 

■ silfcit-CT^tW « «Jt*ICWtTOff WCW 35*^33 3t3t3f3^ fapgt3 C3^TO® 
(Celluloid) iwft 331 TO® 3*3313 W33 C3^TO® *IWW 5i33, TO1 « CW^IW ^ 
C?3t3, *IW it«1 3^3 3C3 3t3 I C3^3C3^5 ffC3 wrttittfwfl fw^, f^ 5 ^. 

gfag 3lfe, ffaj3 «r^f% tafg wwl 33 i 


#wrttw^iti ftatt 



*tlWl 

& cw , *1 c^pvqt* mi* 5fc *M c?€ui 
i «treT* >rcw to fevjsfa c?«sl «?t:f, <ro«f*T?i jitoj c*t=ife ffo 

3®1TO5 STO I W'Q'S: 3lfr «fTOlS sSlSfl ?t«T *PfHlf<®ta *tt3Wf i tS5l TOt^t^ 
*wi tops *ftro i 4ft ^1 5ft «ft*t?i fre* *if^ ?toj ^l^fassi q^tapw 
to^H *1 *5 to^ i 

1. c^t* wv %yzk ftcu fam c*ic*t «W3( 

(*) toto nu 
(<0 to m 

(-st) 4 *$ ?rtc* 

2. ^ C«l^ s®t*f TO «tf3p9t9 UTO C^fafa, SSI ?TOI1 

fa) 

fa) •tfswr 

(’I) fkfaw 

3. CTO TOITO13 *W1 (Power) *)f*r -4 *9, 

sstSTO! TOT^rft 

fa) ^TO»I ; TOfafa-^= 4 fsjfet?* 
fa) • cTOt*-^ = 25 
fa) ^5*T; 4c>lfl»f^l»1fl 

4. ft Wfa SStTO* I L « &*$zm A ; S5t?f(&^ TOt* $CB5 

la ( ^) i vi? sstTO* Mf 2L * «fa£6$? 2A 5 tot TOft* c«t«f *TOl 

fa) In 
0*0 2o 
fa) 4n 

5. TOt* TO'St? *TO* 30 fafet* *TOT *>U ^" 9 tt* 

V* TOTO03 

fa) 10 s 

fa) io 7 

fa) 10* 

( WTO 439^“ TO«t ) 

uw^ ^ wire m* 

* »lt*1 ft§fjF*t* fafWW, wftTOl-9 

7 





cm toiw i cmrc *jtrem vs ^ 

^1 cto -*ttc?r i TOtfiU crnifafa c^tfara *wj 

(Eye-ball) %$ 'mfav I *Jt*l «t5 VS I <*$ 5^Mt»W 

to faifr ^vs *ittt i mfw 4Sl& Cl'S 

qtc^ I 4% C*W®1 (Sclera) ^®Tl *3 I ClWW mi 

fjTratC<T m^i m* I Ct^wm faspl* WFF 3*!l 33 C^FtTOI® (Choroid) I 
cetera *1^ cfsm*l TO « fofi>1 I <43 m ^OTtfW*t&*l 31 Cornea i 
TO&tif’tfclWI *|«5tC& $<5*T (Convex) OT I cwfi> fife* 3t*TO% 

mi f«TOa ^“C*t3 to v$& i c*flto mtc^i wi *tfircffo *f*i 
m ^tm ^a?®i *tffaf&5 artm-^W'® •ififaflfc® 3 ? i cro * 
sroMiftm to tfwfr m ®il *ltfi <i*^° «ww>i ft* ^tc* I 



l5K fffB 

c*tm wrcfr «rm 


*f/tfi>3 5^t^ 3^ft*1 31 Iris 43t m mt*Si 31 Pupil I C*l^» 

mtcqj miSSR* C*t& W1 3$ 3*31 313 I ftfefl 3pfa 3C3 W* 

«i;3* sq»3 stm ?° wNtc^ vilftm 3tf3$ *pfl* i isi& ^®r, ^tc*ii 5,1 

'tail mu y& «ttft i 

<m * 3^ft?t3 3«IJ3^t *K*t fttoifa (Aquous humour) 

m* 4 * «m *imtf?f mi ^ m* i cto* wtr&3 «ro*t ft^ 

fttofa (Vitreous humour) ifaf «ft3 4* «W3 S3*T *t?tC<3 mi Tff ^ I 
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C5H 3?T^ (Optic nerve) C33 ^ f%^ «K»f 

*rt^ C^C^F 31 Retina 3133* 143 ft *|?"|3 3 ?^ I 

’'rtstto cto* w«w 33t33 cqW’H^c* 

3^3 • ^Tfa3l 3<fa C^fa ^£33 fafac*? f^C’F ^5t^t^, C3?> W C3£3F <a lt^t'$ 

3to33 33fWMt*W3 ^8*1 C^C^BI 331 1%£3 <Stf$3f?p3 ^ ’Sjfa’ftl* 
fafafoi ^ «$*© fepfei *r<[to3 *zfc ^i?i *<r < 4$ 

3to to 313 i *rc®i 3^fo* mw *rt3t3 «ji£st i f%^ ^tto* 

f333 C3, cstc33 sji*(T «rfato* <s[t33i ^(fi 

c^1 CTO« *lft I frw 3to* *nt* (Mental interpretation) *tw$ 
<4&1 »f$3 33 l 

^t^ll *£33 ftfsi^ C5l^S f^3tl>3 f5rf5ft33 fip^ ^$t3t$, $«R 
<a?«1 'e <4’R'«tt3 9 if33f$'$ 33 C3, ^R'e ^*13 «tf%- 

fat33 3?f£ 33 <43* 33^3 C? 1 3E'® *lf3 I C6tC*(3 v4^**fWlt3S 

(Accomodation) 3*31 33 I 3 fa 3*fc « c&t:<(3 3C3J *ip 25 C3l$fa&t3 
31 «tt?r 10 ^{$3 w 33, *t3I»l 3$fo? «lt3 "*ffotC3 C3P31 3t3 sfl 1 
J33CT ^ ?<W3 3JSP53 ^35 3311 33 I 



31$C33 C&tt<(3 »lt3l3*l C*ft3$fal3 3WI fetfUWt’lJ 3^1—fl3 
(Long sight 31 Hypermetropia), <3^ $t*ff%> (Short sight 31 Myopia), 
(Astigmatism), C3i>tC3t*Pf33l (Heterophoria), 34tTO 
(Colour blindness) I 

C3^ C&ft<(3 C?tC33 m® fw&3 f^to **ltetW CVW5 *lt3 31 I 
m ^itt»tC3*3 <43<ff*T3 tffrwfa, 3t3 ^ Long sight 31 Hyperme- 



436 


Wt4 * fiwfa 1251711MT1 

tropia I atm Wl m cm WWW* U» (Focal length) 

crs StS I *w 1» c«rc* w TOtTOfrl »ftNW "W" ^ 
ate (2m fw) mf«Mcfe ftfSim ?5 m, Pwpi w (3* ' 631 > 1 
fn «nfr» (■smt ft. toIt®) « ,:| c, * (l '® * w 

»«, trow flwtro, sirs atm wto >H»I. TO1 w- 

9 «tn etfisfe® sro mfamfcs (St* «tfWw *fr **t 1 ’itarti.csTC'U 



c „ ta «jk mfm iw N (3m (w) i w *« “ 1M * ftw 

?t , N' r*(n> Wt« *m «*«« ^ m 55,1 *" 

^ ^ ^ wm cwi *s =111 wN « atm «« 

«nfr« s<s 4 at« «<n ’Its m; 3 .W” 1” c,c * ™ 1 

cetm & l« *:« »itwmi fifm ct«« m <«• 

^ «iw i * C6lt ^ ’ ,151CTI N ^ (4 * ft5) 



4*< fra 

w1 , TO CWI CTO! N- frip * STO it TOM m<fc *ftf« 

n^atm "nk *4cmi \iw ?«« W~ «•> , * c * ^ w<lt ,tn 1 




9*ti 
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1972 ] 

«lt9t9 C9tC99 «TC9F ft9^9 faft* C?9F5 *tt9, 

1«9 faf95 CTO* *tta m I 49 *t*1 cstwi ^3 19C59 ^®C9t9 (Short sight 
9l Myopia) I 5^*ft®IC59 93j5®1 C9tf5 C’tC 5 ! 9*C9 jqfg | qtj;®j 

339 ^ ^ «i? *tn* »rot*9t»t 9fti»^ c&tw c*t^ «rf®>iffo ^ 



*ric9 stfefawi 9*c9 ( 5^ f&3), cstw •srf^f^fl 

*& 59 ( 29\ ftaj ) | CTO 9^ 9ft 195 C9C9 5 C5^9 fa* %5m 59, *C9 

«|f^f956 *fa*ld>9 ftc* ^399 59 I ^F ft^® C^ftgW fitfrft* fr* ^f^F- 

*td>9 ^9 5£9 ; ^tfn F ft 1 ! 5^1 45 3p5>X«f C5t:^9 **\% *r<£99 »9 

!95 I 9*3 9ft C5tW« f?'* ^t9« 3*at99 59, CStC99 fcn£9t«R «tt9t5R I 
fo$ 9 ^ W ^t«tft* C 5 tC 99 **fe 5 <C 99 1 H ®9 W 9 C 59 ( N ft^ ) 9 f 9 C 9 N' 
ft^C® 4t9 C^fC9, ^99 C5tC99 <919 ft? 9 *F9®1 3Ft« 5C9 9ft9 I ^®9t° 4^ 
a^frlff C5t9 09*9*1 F « N-49 9C9J 919^5* 9^ CW«ftf5 *ftC9 I 



C6tC99 dfe «19 19 ^09 1«9 ftffts CTOS 5C*I *f«f9S* ^93*1 

(Concave) PIOT9 «f«rt«W I «n5 CP1W9 9t5tC9J *9fap5 

C9t9 9*C* CW»l C*1*T F ft^CS 4 9*35 £tf®ft^ *& 9*909 ( 69° f&S ) 
cetC99 "*# ?*fC99 #ftS9 pC9 V® 5C9, 9*0*1 9^ "nfc«tC9 CTO 9tC9 I 
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e»r* * ftwt* 125»f 3*. 7*j 3^1 

c*^ c*^ *t3t3 c&fi*3 c3tw3 to §®re « ft* 3*3 3W c*t3 

4*fo* **te otto *tfa 31 i tin *t3«i C5tc<t3 4* «r*t3 jfasH, 3t3 sfl* 
i csft*3 «rrarfir*(&c»f« * *gijft* *RrH3 3aF®t3 

wif 4| ct1«3 33 i *rc*tv*t&c*nif 3ap*i m $- 3*3 c*t* fa -33 wi 

*?fc *c3 1 to nm * ^rs^fa* ^fac*c&fa 4*1 to c?to *rt* m 1 
CfrtC«3 4$ C3tC33 <2lf®*t3 *C3 C*fa 3^C* ■fafcsft* C3TO 3t*I 4*ft 
C5t$t* fa (Cylindrical) C^l^T 3T33t3 3TO 3C3 I 4| C*l«l *t5§fa*fa®T3 
%t *KFf3 $1 33*3 C*t*fa*333£* 4*lfc C*t*fa-3.3t3 TO I 3ft C5tfa3 

4$ 3P1&3 TO 3# 3tll> 31 3tl^3 3 fH> 31t*, TO 3Ff? <2tft*tt33 TO 

CTOl-frftlf^*jfa (Sphero-cylindrical) CTO3 TOt«R l 

TOC* ^t3t3 ^33'®’! C*fa 4*fc 3TO # ’J** 3^ ft3tt3 CTO3 I C5l£*f3 
4 I C*f1t33 3fa C3fa3t*f?3l (Heterophoria) I C^tC33 ^TOt«R *3*1 faf®3 
33t3 TO 4 I C?1C33 33 I C5tC<(3 4| ap<& ij3 *33t3 W9 fefa v C3li>* CTO3 

«|C3t«R I «ill CVffl «ff*ft3t* 4*fa* *C3 4*fc <2ffafTO3 *!£ *3t3 
3TO **13>*1C3 C331 3t3 I 

TOC*3 C&fa C3 5 t*l f3C*l3 3C<3 ®t3®3J ft[3iTO '3*3 I CStC«f3 <i| C3l3C* 
3^11 33 3<fa®1 31 Colour blindness I C*fa C3pt^ C*1* C51C33 4| C?tC33 TO 
4* 31 4*tft* 3<t* *tC*11 3< ft*!tC3 CTO I 43 *t3«t C*t3 ftfat3 3C«3 3ft^33 
^*t3 M31 <3*3*1 I C333 C*l3 3jf^3 ^ftfaC^l ®lt®T *1 3ft W1 

fafafl 33, TO df 3jfa ^t®T 3< C3TO *I1C3 3 1 , TO 3^^ ^St3 *TW1 
3W 3W 3^3 I 

C5tt33 f3f«3 «!3*t3 C3tt33 «f®^t3 3^3 ^^^3 C^t3 f?Pg C3^(3T3 TO 
Wt3 f3f®3 33C«t3 3J33t3 3^31 33 I CStM ^33 « >iM^3 3^ 

CW-3313 ^313 f3%3 C3 5 t^t^3J33 C»!«T 4?P »IW ^331 I 

43 3511 33 3tlC3 5 t3 f t5I C«3^T I C«W* 43^«tC3 ^l ^3 C3, 

5»l3t3 ^t^3 f3C^ 3P3 <^t35t3-£33>M3 Cq^I 3tC^ « ^33 fa* C3^| C*t*t3- 
W333"n3 3tC* I *C»I 5«t3l3 ^tC63 ft* fa3 *r®t3Nl 3*313t3, '3f<t* 
ft?fa C3^1 313 43* ft* ftC3 ^C33 ftft3 C«f3l 3t3 I 


§lftt»f33tl1 C3t^l 



^5? 

(nfimw* tim) 

i. w 

t wf«ll <51 m, «|Wti ®j M 4* <fMh , Jf , K R , w „)5, , S5R 


C*1tW G ft* W I 

<ffl1 W?5t* ^£5 P f(ftn ihj) fats tfwi i ^cai 

*1"^ *KP*I* ^£*1 CT^taf fsf^ «rcpfo 1 *\ **fal fe*fl 

^Ft^ *3£*I f&f^® ^£"ffl ^3£? M" <iR\ ^£?3f O C«l£f P 5?T OP-C^ 
R'wiTOfclwpUR 




w — 

GmM' 



R 2 


ffl 

M' 

R-3 



M 

R 3 


TOt< 

w — 

GmMR' ^ 

( R ' 


“R 3 “" " 

\ R 


(2) 


(3) 


R'<R, «rsin w'<w\ 3^ *m c<rr* «t*i uti w f ^£&c*t=r 
fzvx rtcf sst9 %*ivi wMtfe* i ] 

2. M 

[ ^ * * 1^1 w^gi "Itw «F<5 *jt«fj*l * * C 1 ?* 4Cf *p^ (Vacuum) 

cwi *rtw i *<rt£* if *!ta ftfai *ftitc^ «tn w i ] 



44 0 




E 25i 7*1 n<«fn 


3. W 

[ TOt* &s»t (TO*rf?l) fb^ <ror* «iw («f*t*!t^) 

CWS HI ** I 

**131 P- -L ( Dioptre ) 

C*lTO f *t«f fifefW C¥tTO-*w I 
f- f*TO I ] 

4. fa) 

[3tc« at* £«rc<rj srwor* wf«pttf3*i wL « a, 

frsci^ fwai c*t* *¥$ 9 tt*t* i ] 

5. fa) 

[ C¥t*T «TO 3*:** ¥»TO f 'S TO TO-Mj A 

f A — C, 

c**tr*r c *m *iw\w TOTO *tfwif (cwra 3 x 10 8 fafct* ) i * TOl TOc*i ^ 
m cm f ftf* hi to 13 


fafa* sjc^t *** 'skts ?^ar 

TO* «(tft¥i>1 f*£* <il¥l>t (fafa* 5W (Capillary tube) 

TOftsTO* CTOftsf C?<ti CT, fafa* 5ft*T TOW «?* fefcl TO 4$ 
fofSfa w *}\5 5J5J5 TO 3tf*J W^CTO bprtra *tfflTOQ WS TO I 

^ TOTO^t* »rw TO*1 sgrei i 4<H c?<ri *fa, <faf*fa 

?i:«i faTO* «r*r i 

<4¥&i to&* tef*fa ^ to «rc*r tfsfatwi **, to sc*ra TOra ^15 

»KTO4 TOfttafe TO&* TOf*¥ CTO «R3H TO^I TO cohesive 

forced? *r*1 l iflt fcftsi TO TOlfl TO ^TO* f^C^F ^1 *t$1 TO CTO 
*N <TO =?1 I ^5tt toPt* CTO «TO *TOfcTO*fTO<*fTO 

cto <*ro i vi& to* to* -=p- 

T«TO* Wlfetsj 

r = faf*f¥ TO* TOI^M TOt< 

TO*1 TO* ^ITO BWTO?I hpg 
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1972 ] HOT HH TO 

h= *I1OT? HH«H CHOT HOT?! H?jfa$ HHTO? 

g = HfaH^fa ??«l 

HHHOT? 'SHH OT1 fH"G?$ ^ 5? f*OT fjRTl ( <H$44 HHW& 
HH CTO fc*tC?? f*OT 4fMC? C3OT HtHt?, ?$H«| Hi <if S£li> 

9OT? *lfflHt®l HHfa ?? I C*& Ht? -^y- = hpg TO, ($fa?p HOT HH '•Vj 

CHCHHtOTI 


4i3y^icd<j wr 



l*u Tsar 

?t$5$H fa« *tta?? hot? fe*t? fn?^?! sw fk«H, ?i tefan hot? 

HOT H*ltH ?tt? *K4tfa® W hot? TOJ HHHOT? fc*fC? 4W ?tI? *t*t 
*tOT f^faqpfl HC? ftffH I OT HOT HOT? fe«R"HH:H HffH'OH Hfafap OTtH «1*t? 
OT <HC?t*t H?OT *U?t* Hi I ?5t$ ^W* HOT? ^H&ttH? HOT^ HH ^kf I 
?OTI tafa* *OT HH *k?t? ??H I 

«f*!OT «•? fc&OT Hit? C9, foft* HOT? Ht5 ?fa CHtl>1 ?9. St?.H fa 
foftf HOT C?% HH fek?T Hi, ^1 H? I Ht?*l HOT? H3? HV°Hc4 C? HtCM 
Ht OT, CH?H OT«f*& H^Rl ?? HtU t 

Ht? fopf* Hh£ C? HtC5?^ TO TO» <??H H?—Ht?*l HH H^Ht? CHOT 
HH CH H«ftt< ^f?. C?fc nHtC<H H^4 ?°n HOT? ^?OT? H«l? HOT! HtH^I 

?? I 
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Vfr * fa«ft [ 251 *4, 7a 

•^t* awt* ajtat* <A ca, afcr* at«ta *tfa *tc? caw alfcc*Mt* 
*tf®ra %aa c^t«t aaw$ aft* caat* *tfa cw a*ca cm i «*taw ^it^tt^^i 
a-& & a*a—aft c*r*t } w ca «waj ^ fa* *it.f, caa*f*i«4*-4ii&i£*f*w 
^ a* at* aca i c*fc aft sfo caat* *tfaa feaa csw aai awl, «iafa 
^ fof-w a*i caw fcaca caa *n *itaai c?a*ita afifc c*mta *1f*i 
cata*i tw fw i 


Sfcflutftfi afW 


to* ’utjw^ 

*itf«w? til *Jtf«ra^ aife! sw *cw anfaf i ai fa* wtaal 

<*tr**ttca* a^c?* 4W*tc* ^at* *r* f?w *tt* i «aa «rw fa **w 
aw vi aa fa* cm i 

(l) ^fa wtata <w a$w wtatw *1 c?faw faa <iwi <wli> awn 
faaw aa i «t**t* $f* aaw awjtfr *ai «rtta* awrtfc caw 
at? ?r* i («wf <*\$ frfcTai awjtfr af? a? a*, ^ca *«**tt*f as 
»iwi c*w c*t& awjtfc farm aaw aw) i a$w <4ata fawft *:®ra 
faafc wit* ataratw* at? fa* a* ti-f?wa mfr, m cs\ ®taf?wa 
**S> a«ac^ a*r i w ^fa *pi ftwft w>i ^atatwt **icb *tt*w i «$w 
wtat* a$ *r5& «tata* aw atw i w fat to awl itp *ftw $fa 
*ia* to artw «tw ^fanw fwvs *rt*ca i 

aw aa a$ fawfa toi* ti-f?w* «iw wtatw a*rwl 1, w ^fa aw aw 
aw c?w ca, J} fawft *w aw 198 •, wi af? st* f?wa ** aw 8, to* ^ 
aw c?:a ca, Jt fawta a*®i aw 198 (321-123=198) i $fa f* at a*iw 
^1 ? aprff cat a i c*ta awn ^t f^a ca^ a^an caw at? f?w aa aaa 
fawta a 1 :^? ataratwa *m 9 atw i c^tata a^ wtatw «ta f?w ca wta 
a®3^ al wa, ^aa ^fa 9 caw ^ a*il m at? c?ca <na # N ca^tl i fawta «»ia t:- 
%aR ^ *, «i<ra af? «ta aw 8, (ataratca cst 9 ntci^) sea $i-f?w* 
atf aw (9—8) ai l tfjaa a**t< fawta a»i^ aw 198, ca^t wtata afa facata 
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**lt*,1972] TO*VItfwv 

wi to fro *tw« «tt* *fa *i-fcv* <ro $$ 1 , w -*ft fc* ? «<*$ ^ 

(9-1) *1 8 I WtTO $f* SfafTCTF* *1 *t-ffCV* <TOfc CTO <J*1 fint* 

*TO *I1TO I cwrft *f? TO TO?¥CV* 9, TO *l-fav* <TO& (9-9) 
*1 0 I ^5?*ts frot* V®iti> TO 099, CTO 332-233=099 I 

(2) 4*tc* 4vfei cro v**f* vt*?i c?* i «sf<«rc*i 4 vi?i vit<rl vtTO 

CVfat* 4V *$£V 4 V, fWT, 5t* *1 TO* C*% C* CTO VW* 4vfcl TOT I 

faTO*»n vt**i* l* ^f% 4« for* to vt* Jr TOit* tov^i 4v$i 
*ft*t f*C* 4VT>1 C*t*tV®I **rtC*, C*I*1 ratTO *f[ *F$ <5fCV* TOTl ^|?| 

4V ^ C*% I 4VtC* C^fatV 5 ! *TOt* *f* *^CV 'TO <2f** ^N^Tt^T VKV* 

TO* TO 4V& >wil «m TOTtft* ftv sftCF f»JTO **f I TO*f* $fte ^ 
C*CV f&Vl VC* 'TO 4Vfi> it JpA 'SfCV* TOJt it TOJtTO* ^C5 *TO l TO!* 

**cv ft* 4v^ to* tojt it tojito* #rc& ^ to* <**$ 4 
vw* tooi it TOjt^lc** to *to i 4^ <§to* TOlfc toji cto v*t®i c**?® 
nrcv, c^t?tc^ cvtto c*r«*i c*rov»i it *t* *r* *toi TOfi> tou* 

*TO to i 4i<s & t*t* *$ tow, \f*r to ftc* cTO'st vc* ^ c* 

TO^t faTO i w *jfTOfcl twi *»iw i 

to v?, cTOt* *$ f*H:®i1 $$ to* TOrt 77 i vc* cTOt* *$* 

OT««1 TOTl C^ICV 2 ftc?H VW 4^ faro TOft» »ftTO 2 TOt«, C^tt 
TO C^tTO C«T«W1 «MW, C^l TOFrt ^fC5 TOvfel ♦tv R:n vt*w* 

( ^«ft«. 275 ) I 44tfl CTOt« ^ wm\ 52 I c«l&1 77-4* ^ ^3Tt« I 

4 

WdtTOVItC^I TOT’1^ TO (99-52) ^1 47 I 4^tCV 52-4* ^WTOt«l 
^tn* *$ *®TC»|1 55 *, C»l^t 52-4* TOt« I 4*t* C$t*t* *^tWl W)\fc ^C* 
(99-55) *1 44,- C*fet 55-4* **|tt* i C^t^t* *^* WZW C^l^ft TOf^ 

C* 'SfCV* (2) 5:*, VCV* TOJ! (99) W* *^^ f*^t* 4*1 *t* *»it 

*1? C^W* CTTO1 f*^)* 4*? 9 it'®*1 *tC* I ^f* 

**twi *R^jt CTtit v*w c^t^t* c*re*t ^* cTOvw* to *tc* 1 

4^ 4**n ^*f»t ^Jft^*«l ^tC5 C?«*1 VC»I1 I 4^ ^?t5**r^f®t Vt^t'Q 

4«r:* ^t*« c* cvt^ «icv* wt* cvcaj 4 ^ f=?*^ fv^t *tCt*1 
v*:« *tt* 1 

^VTTOVW! 77 ' 929 5326 

»> W* *tt* *»|t*I1» 52 554 3299 
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444 Wft'tfolU 

„ „ CTO1 TOl/(99-52)=47 (999 - 554)=445 (9999 - 3299) = 

6700 

1$55 212 5467 

c?ei 1 

(99 - 55)=44 (999 - 212)=787 (9999 - 5467) = 

4532 

CTOfaCfWlCTtWl/ 275 2927 25324 


«|9f'S ^3 


«ni. *f*rc ft ? 

cwiars 


«ti 2. fif«K arc** ** toi ? 

t 

TO ft*r, TO WP 1 <Sf; 

frs* 1. fcfros c?«TO TOTO: ct to fcrw w ii srito taf? 
m itw. TO* to stf* rEr i ow 

raai jfoi 1 

'qferc TOTO: fcfsm *f5*tt$i, tf t&l, 

m its* 1 fcftTO* wHta wttfufa* to TOtcrotfc* 

*Itf»l«, TO»ifc,«ft* fcjWl*! sTOt&TOtfag fcwlfoHtl talHCTW 
^fiR ««pta( fefa?* *tjh ^JWofc TO«1 TO 311—<TO*tW* *ft 
*fft*tt» t Cf^wtrw .CTOtW* 4|<$fo 1&W* 

IjtTO—TO ft fcfaf* IftfH TOW* *JtTO« W*(5 ^fi*1 W 1 



qpitt, 1S72] aft* $5* 

«PlTOTOs£ Wfo TOntITO—f®. <&. 4 tiffint*. 4*. <4 1 

fcfofCTO ^fiR <*& 1$ RJtto* TOft«J C«ftto* JRWfol TO I 

toTO frotftol ?to fcTO* ^flrpw wtf TO?«fa TOtsft? *t?ftf 

teft TOOR-, CW—«lfcl«tC*tCT*f* TOlfr* TOfa®l ^CTtC«ft*frt»I 
▼tftCTfe I $ftCTOf TOttSI W4 Wfo *JT*TO TO* TfCW 
TOtwi to i sr«fRt^ *tTOfi> ^tTO*r to* CTO «rwM to 

ftfft »ITO* TO ^ «TO1 *8* TOC* I to* Rfept* fafe*. 
TO «tcm to *ni, TO*m ^«jtfr *pto ^ TOtwu wt-TCTO TOl 
cfct*tTtci>t* ^ cto *■! tefa **i, ^®ii to <ot $«ii qtfcre *tto to *r?re 
<5*11 JR3f; W] w | ^fTO* «tntW «lR « TO* ®^TO4 **t to i 

Ji«f*r TOt« RfaTO fatoTO *$ *TO ®itTOi i TOc*) toc^ 
faatto* aFK$ c*:® tcto i «r*$*c$* toto*Q «ito 
TOtto w*^f^fw TOf i 

for* 2. jftstTOs cTO <4 5 fI^ atcw §*tTO* *tfcw to TO* 
<»* TOM TO *TO I ar* « §*tTO* TOJ ***** *mft r cfi^ TO* $* *fa 
*TOR M^m^ fifcfcfff *rTO$ ^3 CW TO* TOT 

*lt*"»tf** TO# ^=G— 

r 9 

G Jm **t*4fa 3 s ** I 

TOt* frtmft ^WtTO to ^*t* *** cTOtto 




rav 9 


c*TO v ^ fc*rat*fc* c*^ 1 aft TO# *»r « cTOtfe^ *tfo *f***i* 


9HR1 


«l®4* 


.Mm mv’ 


TO* 


M = -prV ? r 
(j 


v^r TO1 *tTO TO* <3* M 4$ *1$ <TO frfa **1 *1* 


tR^* tff* 


* ^ <;*f®« fVfror TO twtfftw, fi*t* ww, *faftsi-9 





cncn 7$ *p 4. fa. *$'* 

efstfra <4* ’T^tcT «nrtn, net ct m 

wr <r?n new* <®fe® srt^i ttt, c^atc«r« 
T8? fat SBW^ tltet i 

nntfari ftnftttattt «frt nt «it«t«i 6^ 
ft talt, ’f'® tttn 4f ft fotfa'S Sart«T* 
tet 965 fae*ltft&tt TOiet «rc^*r ftt 
m *cn Farcsrc^ ct ***tt tflFtt.ffnt 

te* mi 'new i «&tcnttm mtntn- 
sttfti Sfet cttn «tenfam i Start 5 
wiet fafa* tret ct ¥"m *& *t, «i 
nitai *tt «frt nt ntntt nfcfnitei c*ftttn 
ct, ssrtent mt 61 faentfifett—|ttnt 
«ttt fttp i stem fcnwt fat* ct nt nttt? 
ttten, <bi nttt fatt toft ten ten 
m i '•I n*n ntttc^t 'siiw ttlSt t« 
firftett «t*f& *t tete*i mt*tn nvti 
vfct ntntem ntmitm <t*ti ctttn tit i 
®fct ntttn tent, start v'lt-roiwt 
nfastt* sarctett ^wtt 61 fatntfa&ts 
n^ct nfatfes crti tft i w csttn 
tit, s^*rt<®s tltst fat* «tf ii? ntmi sett* i 
•ttnt vm-wr 965 faentftfctt n^fa 
*K* ^nfstfast* nte* i 

start n^ttsst wwen ct trfttt teats, 
ennten ¥"»lt-Fttft nftr pre** «tfa 8 
fataltfa&tt i *fftttt n^twt TOTWt 
^•It-^tift nf%t Stt* <**^ t*t i 
start ww wtatt nit H-ntf nfc n*ntt 
trftfafe fnnten eastern enn i 


®^t ntntn ntt« wtntn, tutartaii- 
i4-<tt tstnNstttai ctnten tttw ¥tt- 
fatnn, Stft 14 facntfafrtt tat 

saretc* *ttt« tret i sftt ntntn ten seat, 
fc*tfn«li>t ajtn fan 1*8 fafcta i 

ffarcj* 

tttft, tft'S CtC¥ 2t1 <• f*t- 

$5tft^» t^tttt —Wfttft tta 
tWttttt ttf^tt, c«rtlSt, 
«rfMr artj w TOt fttfci »fit v 
^nt ttt «itaft^N tin ctffSri 
cttttllN 1972 »rttnt c«rfe tttt 
trtpp i 

«f*'« ftwttctt tltr-ft«iit t 
«$ft*tt tttf ^tWwttn twt, tfr« 
twt n^t ^ttt eset f¥|Si f®s 

tttit. ^®ttfn *tt fttr*r. tfttl tt 

tjtftt ttrt i fftt v« tw CTtat 

tt tot ttttti >imp tt <r«i 

*ti tttt i 

^*lt®tt«ttt| twt, «ttea ct ettat 
^ttt w*r «ttct, '®tc® tftwt ttt 
^Sjl—ajtt^ ft ttfrrtte ^ftfi f^t 
tttttf ttftftt hi t«itt t»>t 

tt ftpftt ^ tw HtttHt ttt ’Tie? r^H 
iwtw Htftn ‘c^pjtJ wen cttntn or«ti 
tt i 

ftPr tent, tif^t fttri tjtttitnt 
* tT?i tett eset tt met 
€tw® tit tta i 
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nTft*ruwt-i«-* ggri feq fra w 

Urt cq >rq ustfaqtq 5t»ittqi qcqrq <w 
cq w sqr qr'jfta qmw.c’PTqstu* 
fcfoc^ *ntiqtc*n-16*q Ftarqfcqq sar'jci 
qfq fqq'rfq* qcqfw i sc* q fqqq- 
qc*q 298 fqwtfq&tq qfacq ^wqq 
qtcq stsrqtqlB «r*wi qiqfq*u ^ 
lt=»l5ff qfqqai qqi qq csqtrfe' W i 
«nta cq Jfq qtafltai wrn6 cqcq fcfa® 
qcqcq, cqtsfqq qq* 350 cftfe 
cq^t i «rtf faq fqqq * *qfa »rk#, fawq 
qcq tar * q*qc$ q^q ^q 

sqr jRtfq « wtcqq atqtq* fai «qqtrqq 
«ifaqtwq qqj I ** fafaq qqq 
qntfoqq <*u qtcq qfq cqfq qjfcntcqi- 
q|q qqtqtcn fofan qq ft i mqfe qftfr- 
qtntwfc fitrwi c^fctutn* <Sf qqq 
qqltfeq qcw ftm <m *rtqtcqj 
qq fqfoq *q * qqcaia qq qfattm 
c^ ntwtffw if?l« *qq *jfir$to§ 
c«rfq$ qqi ^fqqta ftqcfc m qq qcq 
«rpr qfiqtcq *j«P[fs qttosfewq acacq i 
A qttofftqR cqcqq qfaq <4 qjtcqqi 
c^qtSifqfettqq ¥focq«^ ^twti 

qtqtcqr nt^it c*tcq i 

qwtcn ^faqtcqq q?ta fcqfqfcj 
qqftrtqftsq qfa qi qqftq-;q fscfcfr* 
qtw <«qfi> qq ssatcqa qftcqq ftcq q* 
fqn «Sf qcqa qtqtcqT qqtftqfoq qfou 
*q^ qitcqq cell q«i qqi A afa 
qtcqt« nfeos wc* srgq qfiqtci area 
*Wi fqq ^fqfa lifter cq csW 
wi qcqcq. m vnafacq cfaq cqq i qcq qqi- 
qfti^ A qq«i q*n cqcq qfq i qqttttfoq 
*fa q«irf wqqtft qci q| w q*n 
qq i qqtqtnstiln «r«Ti- 

qqq ^ qq^ iRf fta ¥trqq I 
fqwt^t«i > qqq qqi n?[qi-fq?*fqi q:? 


qqrs qtflnq—fq fq fentqftq qqq 
qqi nfo, fq qfiwti Hf^r® * qfet® 
cq«fq qarqtq qc^ q^q I 

^itwtwi-16 5»i qtrq <jfqqt cqiq qfi! 
tqtfe qtrs qw- ^qt^ qfeii qq 
sanqfq cqcq cqsf^cq ¥tql 
qq i «rt*fr« §qq qqtqtqfsq qficqpq 

qqt^tqf^q qftni dfafan q-qr# qq^qi 
q qcqqqt? ms qtir ^tq f=nnr qt«qi qcq 
fqq i q^|qi-qqf®q qfq qtcqt^jfq— 

srrttq fq»^ai qqfaq ^«fqq I 

«if®qtw qqfqtist^qq qs’jci 
f®q fqq «r«iqtq qcq *t*i q^qi q^tqq 
qcacqq i ^ifqqtcq cq n* 

^qi nt«n cneq, fqwtffai cqqf^tq 

qc^ q«cqqi ¥tqti ¥Jtcntc»i;-l6 
^fsqfq fqwtqlcqq q^ c*i fqf nqfa^ 
*& qwcqi c*r«ft qc^ri—qq«qq ^c^q 
fqq^q®t cq^f«i ^qi®i|tq q«itqfq cstqq 
cq-aifi? ^^jtfq^qcq ifeqtqfi c®qfc^ 
qqfqi cqcq q^q\^5 ^qls fqqi, qcam 
q'lg <nqtqi cqcq ¥itcqt:»iM4 q 15-q 
¥^qfcq n^qt'B Pi«iti eseq fa «q c^ 
c^^faFq i 

qfiu ^rfi^w 

q® 24cq cq ^ «rt*rc®H qfecqq ^3rq- 
qtqi cqtcsq qfwcq <«qtB qcqfqi ^itcq 
#tq 50s*i wlfqfi ^qt*fq fenqc^ qqtq 
fisstq nfqqcfa ^qfnfcqq ¥Cf fiwtqfqqqq 
■fstfqq *n-nfqqi qtq qqi qqi fast* 
nf«cqq ^ cqcq ^q ^tewta ®t^ft 
^IqScqq q»i ^*itq^ qf^q qt« cqcq A 
§nqtq «it^ffqq^tcq <arq«i qcqq i «q| 
¥$tiq qfqqcqq cqtitqi'q ¥«« q^ 
qq-q^qf^q ^q?lq qc^TiNhirq* 
fcqfq® %»w i 





•fTOlfc* WJt*T* GHFSPST 

'Btt^ffs* trtr«*r^sf *ff%*r^^tJt=T-f<sst^t 

*Wi*f* tfCf|«53f 28t1 ^ 

*f*l*t®t* *foWt**PW I 

Wt*T* qsnfaaVl 1893 >itE«ia 29rl 
W* ?Pwt*t« ^ski *c?ri 1912 *rtw 
ciftvs^ *cn«f c^rc^ 



wh* «Ht«5ar 

fa. iflJJ-fa. f®ift «if« i 1914 
1915 *rtw Mi c*fa«r ftifferu c^tc^ 
’W+vw wtiar* frtfcm ( *m «tn) 
*iwt<-fawtws Sit*t*i nifan (fw^i? ®tn) 
wtw n w faiftaa 

fa»jt6 ^tafatn >it® I 1915 JjtC»l toti 

«rajfa^ *ra Mi ?Ewn*rM 

fast* «WM catwfa *z*i *n\ 
1922 ntw ^ fasrifl* mtw* nc«f fa^a* 
W I 1945 ift fsfa $ *fc? i 
fag*ta ^ *z*zm «wjoti *t«F (1945-48) 
*BR I 1948 >itw fofa afliftal fat- 
fastaca* ‘^wfafrfa sriTtn*’ w i 

*fa?rit* ^fastsat^ fawtcna fofa 

ftfewitwtfatl fa»w (1922-25)1 1941 


jjttt falfastm* iftwN fa^t<! 
*tf*f* *Z*\ Ml $9 fa^ttl* «HtW*l 
fa^ f=f 1945 at*t *tf« ^ nc? «rfat§5 
fttw i 1945 ^tw fas fa »is:^ ata*i 
c*rt»rfafB* c?e*ii ( <w-'srfa-<fl>i) fMtfa® 
*i I 1931 *rtw ^fasafa &JtlBt$*Jfa 
it*rws n* c<tc* 1964 >it»i 
f«f% tffalto* c*iwfetft « fetal* 
fe’ftt* 4W I 1950 »rtw fafa 'St*® 1 !* 
fawN a^arpra ffi *T»tnfe Pfaffts f=r i 
1949 >itc«i fefa wtca* nfiwa&fa 
faaa* ^fosfa* fenwfei fc\9 *i w 1955 
»rtw at*® wtcw *ifa$«Ri afaiwi w* 
fa^s *i i 1957 >itw afairN fa«fasfaa 
um 1961 »|tt*l fa’asta^l f^ntfV’sf^g 

fe. <«n-fa. « c?Ptcf^ fentft 

«f*ft=T *Z11 I 1968 >jtw $tc* 

‘*isi fa^ai’ ^ntfa wtw i 

1945 J^tw f^f^ rtrf 

«CTn®^ 'a «ftl«r »it® i 

fofa CTCl-f^WCtfl ait^l 4f®itl«ra 

3TC«f 5}^ fczw W ftf«5 CT1 C1Z* 

ai«siNW *\\* I foft *ffa- 
nwu nwt® f4f«5 »rww« 

VWPI I 

1933 »rtrai tfTftPl® 'im' 1ft* 

^ta^la f«Pr n^ft* 
ftWH l 1921 *rtr*i ?ata 

na fif^ y\ ^ftzw nw w 
(1921-31)1 

*ifa>r^Ji »i^« $\v vzi* «rc«ityif 
fi«^ $<xaaft « 

at^ta vzi* «raai fazizv* I 

a*f*ta *ffaaiTa ^tfif 

(1961) -srr^&i-f^ ^aitn^ 


«rart=a «Jl^rf 

l ®St5ta 8-23, f\w\ atwfv !f5, ^8^51-6 «wf*n ^ 
37/7 c^itc^i f*i^, ^8^ «ram i 
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'srm 1972 


4ij jr^ui 




stun ffaft srsrc^v 
si**! 'fill 1943 *rf£»l fa«R 
nftw aifolis *litff»i i fct<$ 9f««c*f 
«rf® 3<,*ra wfitfe *«fl* ft®R nffl«T5 
«rfifri'ffaw isiR S^ffni i 
r^hr ^nt*« n« 29cr ^*it^ itwi rti- 
c, i q*iirr*n*tPi ^ «rfa&i-f«Rc*TR , n 
nf*R *f«ff$i fmi 

^*iR «rfifci-fir«»[ r^Jto flftPra^tc* i 
fi*R «T5ta «rRr iR mu 
wt i ‘«R * *ff5i 

Iflftll iRR -SfW ^ J it e l I 
^R 1972 jft«| filR *lfW Hi 
‘»R 6 fiwtw’* SW<5 Hit M I *K«11 
iRt* f%Wts? *ffa*R IfatfPf tfl 4* W- 
’Tt^tfll $tl I 

ifn* 


tf**R sf5 5 One*—'it*r hr$ $RtR« 
facw if* iRtcro nm ifew I 
M <\i, nrw **rp, fas iRtwr fcvif? 
urt, fa4R i$ai i 

iStrs 'Sftvfli ^ mfwR "i^sf 

?>9tr?, ^:if? *rcfv®ti it*i 

ifoma i fa* mtr« 

cental ^*fts it?i ; ^t*i 
?$C3« *ttcs ^ii wR nt«f ^tm c^i 
'witfhc^ hr 1 c»R *Ri <w if«n 
iRtm ; iRtci^ «iRtw 

fofu 

Itl 4t 91 ‘®R 1 fiwtwM 

ntfo, SR* i wRi writ 
SfRtl lRtW« WW ifHtH I tff'fal 
*«Pl5 fi«R •tfirt’T «W **R 1 
=R ^ iitmHfoi HJRS WTfl I 







4^4t4 4K4 f<f«5 

44$ 4C4J C4-1 fisfa-snK^ 

as$® *ti c*i»i i <«tv« 4C4J $«tllit»i 
ajta c^wtafafita fftfmm, 

4tw faR fwtiflf, ^!5*f 5i& *wa, 
c»i$ m *itna fwit§«r a<^i, 
C4$ C3tf»4t4' ^ $*>)tfr fewurctnii 
fal4 TtfilWat «W « ClHtV 
$1 «tf$iB C4"f 4fa»t£4 cwta 
>it« anfaift i fiarwi fafe* 
-iRt?, fan *h nttffafa ftf%* ^ « 
$4>tf?4 nfai-fnfai, 42Htfs * 
m$:w Jit«fi^ fcntfa's 

?C?fal I 4«11 41**11, W«K4C«W §mt*. 

feafaaii $ atasnw* w a*fi's 
afafM 4 c®pw faifi^msi 

« few *r cm fan nfs^fa »it« 

I 4^ltW aftlW Cffcn ftf^5 
3C4 ftvttaW 44\ *f«fal 4I43t* 4R1 

^r«c*t fa^a*^ nfiwcn i 

'41 C*t4 C^t=4 ftvfsfflifw 4$ 

4fl£ c t4 fiafr-SR^?!* aftlt** a^t® 

anaflrt n, hht afita 

atcaftatft® i 

§s& ^jf«jf sea f4afc4a fafas 
fatt n^-nt^ 44* CW^C'S *tc<s- 

*»!« qRtfa *fiWl-ft flat 4^4t4 4«ttn 
am cnc^ qtfqtc* ciw-ciw4i m 4m$ 
Wlf ftafOTI fan aS4t^ *C4 
«d i afes « fwcn mfw 
* aw«nm *it® f4w «i nc=T¥ m nfa* 


^3 4ff^5 fa»fc=»« 4^1 ft«l *14^1- 
ft state fan §n 44* fain >iif afV 

*ft®W *s£$ cnnft3 §C9t% fl I fa^ 
ac^a caz®$ §*r^a nfaai ^4^ mn- 

^ aja^fa a«tC4 4»f4 §94 5j?»|'it4 
atWl CnfC® *ft4 41 I 4^4tuq at^U 

ftaR «rf»«i asmrR (n.s.t.s.) 441 

M*Vt 43 W\$\1 €tf ^1 ¥?>14SM 

(J.B.N.S.T.S) Ff3[^ 

f m atF*l w I 

ft«r Hvti^w §*T5¥ 4i«j <tffr#i 
!St4«:§ 441 *lt5tC4I4 CFt5 ^:«5f 

41 fatfafacg 41 4^4tWW4 

nfaf&s ^14 m i 

nl C4F5 *1tC3 C4, fa?!1 
l9l®at«i ¥rt« c^c4t«if^tn fa^fVvta, 
>ltC4¥ ^F3 4^3 f4»t4 *(f444 

«l^fo stfalfi? *rffl5tf«l® c 4tC5-^»i:4 f4«!C4’ 
41 tfk f£4 f4®fC43 *f^1- 

faC't^l 4« ¥f<¥4 41$*! ^f44 ^f’f- 
?ffai ?inr^ i w «rf«itc44 
TOf *ta §^7® 4£4C^ 44s ?C¥ I ¥« 
444 WM-aPai C4C4y Jftqt4»CT4 C4C4- 
C4a3l 4£F4t£fl| 4f^4 I §*f3? ant4W4 

5 «R 1 I 4^ 5f4 ?jfcc*l4 a^itws 4T1^^4 

ncs^i ^ aa w i 

14-fww 4i a? cata srfata atsrcwfl 
4t*i afntfa® ftar^ airf^ia ww4 

atC4t4 4C4 CfH 4‘1C43 a44t1 4tW 
ntw 411 ftca-f«iw fta fail, 
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ftpitwi«fa^*- 
c*r* *rt*t4f fcsjtflra qt«w*i ttsicw *sj- 
’ifw? « ^*tat4 i|Cf «d— 

*twi ffcvMfcs f<*H >rff%* w i f-wi- 
aifeitw wii «r*w 4?4w 'fissfa 
«ffaai ^4^4 ’—W ft^ls «(1H1 
w* 3«<, nfastfas ?t*, <wi 

4«11 C4CS *1ft9 I 4**11 
5«TC4 41 C4, fl4t?> «f44J:3 Jfftff U^\5), 
4tt44 «H£«* *41^ « »?5f4^ 3fVsf4 7W 
c^fcna fafe* §3343*1* *fs 3$a}t4 *ifi- 
Btft* 3£4 44*. f4*-f«WfC4* Wfal Slat'S* 

af^ca faa»fa*Pl*t5 3T4t4 « §4*t 
4t4C44 skw c^tna sifafB 

nfawia * 313=1 **ta ?t* i 
a*rt*fV5 «rt^SSTit*i $w 
*t^t« fag^l 4t4jSt3*1*atC4 SlfftfS 

4fC« 4I4$tfa* f43HC4* C*t4 *faH'. 41 

34a ftsr fa«* n*4rf«nta1 ltd ntca, 

'it4 414*11 *1Cl ^C4 I f444 ’OlNKM 

.VC1 *lfrf1\1 3«l**MC5a ^iftf ’wfs 


4®l c-ftH^u c*. §3^3* cnanfeft *i «m- 
sfa* 433tfa to *t3C4a §Mts 4<4 
*41 TO4 *C* «d 41 I 4^ *N*t* **t*f3* 
3*it4t3 4^t® wt?! Tfk3t*f'®tr®$ 
3E4 *w *c4 i 33*a: 5f b nw 
*for ‘^rfcfl^r *a f5*it§4’ *k*i 

*<f* ^ftatfas f4»t4-3vK*?t kw 
3t%4 4* 34*tt<fl fr*1 4*fi*tffa ( f®. fa. 
«if^.) §cai44\ bupt* nt<M §ca ? i *ai 
C4£a 3t« I §3« 

«Ttcatn m fsft *c*i4—“*i**t* srt 

C3tit3a«fc4 4$ arcsfci 4a C4*t «d 
aa$ oft i faaft-f-rafa 4541 *41 

■44 3t?tE4T 3** $4 ?C4 I §3?3* §^13*1^4 
Wt* »lttf*r «C3 $*3 1” ( (Tf-t,-|f*l4|fl 

15? *$*&, 1972 *m ‘N fassfa’ 

344i 29^4) ) I f-m 44^13- 

C4r% ^ ^t1f*i4l^ « 4i?, c^irwta 3fa 
3C!I4fS <fi4* «f3t^ «tfa- 

Stc44 4 r |4CT4 ^ «* 4'3*41 

C14 I 









*?flN ^w ca #aal 5 a 
«nata 'qafaatf, ca$ wfSa atq awi 
aitm a^ri h «r*ta fra ^ *paal5 
ftfts *51 a* i <4$ tf7*|5 aitfiff a* 
1900 $fW; aftfo?6l nitf ail? i h 
4?!B ^sita** w)« dpifi nirt<- 

fasti ^faata art? *w* aai-h- «ri\a 

anata *51 a* i <*t -h-ca f&5ta-h 


(Dirac-h)-aa' a*. 45 n 05 a afa awi 


_h 

2n 


-h* - 


arti?« $** 


2x-V- 1 

cata ftfaataa a^atwi aw artt?« 
■»mf3 'M *5w "ffca 4 i$ catot^fa 
nf«ai at* 1 ^ caft^hta ifoaii m 
ww nttai aft ftfritu *“tat? v ai. 
*taw 4 a 41 $ catitfcti ai tfaaita 
ifwfai aw hvi sm-a-ttn 4af5 


catal^tat* cataa (Phonon) «?tcata- 
^W 5 <Jiaf 5 catitfcfew cmfo (Photon) 
m an1 41 catitfctwi atam ftarat 
mtt?a «itw ^ a* atm cata a*^ 
^ 1 ^tatai 1 *twati ftsafea ifea 
ataitt? $fo?tna *h ftstat art? 
catitfctwi nin ftn^ ftfaawa w 
^tfaata ?wa, ai ftfaatia ww nfWtaa 
w *at*a a*^aw ajfrri asw 
a 1 ?*! 1 ca cata wa-frt^r caaaat<5 
catifttn? *tatt 5 fafafra aw atca fa^i 
a«n cats ntw—cata faftfc *«»tatt?5 
aas ifo *$a«fa a^aaiaa fan ids 


w 4$ Jiaa^fta swjaft aw 1 4*-nalB 
cafal^fa 1 ^ awl catitfcfa ^ «11 
snti?a fafVsa yi aai i ^t^fta ftwta 
<4 catit^tiaa atatta fei* gifaH? 1 

4$ camera ^ ftnft «ffta^a 
■itwtastfafaa fapai <w a^a <aar-ca'a 
aiaasa (Incoherent) ftwni ft^Mtca 
ajtan ataa 1 <aaa cit* catat^ia w?« 
f%f% aww <w ca^ aw sMwi 
■aiade catiti>fa «tfa «aa® «wjtw 
tfiaacn aftafa? acami catst^ta ait^a 
ca^la «ttai*f?hi aiw strtwa 
"aiitca apftra 1 fcatsaa aa*f aai ata— 

(1) aftc8?aat:<a alfvw :- 

vU'sm ?wi—aa? aw ^*15 

alta ’Sfaffa a '»acaa a^*T ft^a'sfca 
ft<a aai a«a aai ^a^ aw aata 
«ra?ta « iata«r fMcaa ^a ai aift-w^ta 
y ; iaa aaaa sirfcaa ^aaatwa aa aw 
ntw ai, a^csfta aafa aw ntca 1 aftwa- 
atc^fa 1$$ awl, 4 X| APx^li. l a 
4 Px awi, aatwa 'aa^ta « <al aw 
«awa ft'Twa ^fa-wi ai ^a 1 

(2) 9-gnjaa aianfa 

w.—aft cata m « 5 jftfa§ v caw 
atfa 5 ® an, 'staw «ta aw a*^ was 

w flltWf w 

-c?<; ( A ) * ! 4i*\ mw 

•naKfwi fa^rn, wfta^ aw^. 
caftah? 1 



stjtw* am 
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Wife, 1972 3 

sj-anj*! w *w i 

^frcv «rt*rai ** « ^nrewa *\rtf 

«rt»itTi ^i Mtc* nnr *fa i fa* w 
*rtt*, h «itf4*ttflfl ¥w ^ « 
yif Cl **$ *t?tl gfi> tffWtt *t*, 
-si «r^tPr® fwi i **<* h-c* w 
ftftwt* ^ fc*ttwi* ft»rtc* ’t°tJ **i ws 
*it» I 

(3) ^«i*ic4tc™ wr e i *.—*fa*i- 

ctfew *:*, nwtfli 

MfaaT'K? C#3f *CS 
^C«l#S*®ft fafa& f1**f*l Wft< 

( ,^«fa C*t*t$N ^ *tW ) flirfaTTO I 
C*tH WH* C^t=T 

&C«l*3|4-¥**rc*« *Jt*lfa' h-'flS M* »TtW 
*HfeHtf*V I 

«T5M C*K! CV, «*Kl5t*fl* 

StfC® SfFtC?3 >SP4C« Wt* «T<BJtW, 
«<w n*Wt*i* i <w tfjtPwfa 


W ; 'Jifa ntsfa 5 ©nttl <«s fatlfal 

g* I h-ilfl ^t^ fatfatm Wfa 

fcntcw vmfBs *ai i 

(1) StTtCSS fafaS'l W ( *tCT1 ** 
^1 «ltH fafa*t*3 C¥E3 ) C<fE* h-JI3 *lt* 

(2) «qtC«Vf*-stM i>* faFSI—^tWfa* 
fapsi 3^1—*ffa bv "tf^fafifc 

'5ftc*vf*-* e ii c*ifo *it'®^ *ftt^ 

5?t 'S’ffs® 9 ! 

Ms —TfCf ^*11 *E1>I~ 

l *lfana fag 

^sjvi «nf*i<s: $E«i*ifal5c¥ *it^ c¥E¥ ^ 
<w *t*l towHi* ’tfa’ifa 5 
cm , <^IB c^tfcw -ife^hv-fcw- 
1;*ZW nt 5 ® C*iE¥ ¥*Mt3 3?E3 
^ (Wj + IW^iSfl (|mv*), 

(l^* fa ar^j) i 



,C, !,.„, c«, ? f„, I It'S’ tt» Ctc=f 'flwi 

snttw «c« "f «• ^ ^'»' 1 1^' ^ 

<r*n n«>tJ *tn f^w ** w ^; <* «?% v «• 
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[ 25*1 a*, 8*l nwi 


a fa w*)<s M i fassR^ fsjfarN 

fa?5f^ ^ nlWta WtH 

«Rt e l *da nu h <* 

«15!*tf« f4<5 *C1R ! <9% «T5{*tU^ td^J}*f- 

■tfqtW* ata ajfad li-iH *it=? W«r'^ 
•ffall *lt* I 

(3) fa$aK a-w :—caRaa M^Rsh 
• raii^a aff^a -ir$ $af5 ^nc^a 

*ft«1 at*, nfd 51*11 51 ffoatf (R) ( 

s^>t5 mi *di R = ' : ~ C:h ~ ‘‘ ' 
CUtW e « rn Vlt^d §d*3?:** '■Ttlia 
« 5fl <im c *d1 ■ajRaUl itfaMif I R-4* 



2^ fear 

■*it*1 f5§g c«ft 4 fcsr fetM’fewa faaifeg **- 
afa a<d1i mi-Zniw atai 

fi><St« c^tc^d* §na fa^a-fH 1 A— 

«uf*|a ( = 10* 8 c*T. R), hv—fadlC«t% I 

»it« nJfatw ait^ facsmi *rt«i ahn 
?«iti ^afa^s 5 a^aca aa faga *if 
ifir afaca h-4* afa mu iti i 


(4) 4*-*faa fasrafa* aftafa ^R^a 

w-frtfi* 3?t*n utUl fawtal 

jzi 4m 4* w «ai : eV-h v max | 
^aRa V—4«K4 fc^ca aiaijs fa»a, 
v max— faiafer 1^1% 

( •jR'-Sa ‘S«W-^ ( l^f"^tWtS ’lf*Cl’t ) f 
■s^aR ^itata e ini nw sRca 

ii-45 ^r*i asidt f-iia 1 ! an (Ra* f&«) t 
^Ri fcafta car&ftS fn?. a»Ra *ft«ai 
-«$ ipRspsa mi ^dl 6 6252 x 10' 127 
ddS a! 6'6252 x 10 ‘ 11 ' l cad 31 

«ifaRwa fad RRda mi fafti 

Mr li -iRfS *f i’sj a tfag* i 

af> 4*M C<ft« -JH facia a*H nf«l 
its, cairt* 1 ,6'tcfi mi ^wca* mm 
J iRaa ^-Rfg *\ci* <h, *i\ ad, 

6/6xio os s;i\ -ads), ^r*ca caamn 
«i fa a raid* £a®tfd Ivsfafai MaRa* 

fr^iiRT* $*Htt daa *ca ? 6-41 41 

f»r Nfc^a src® fad ymg i^tcf 

'Fitfwd ftfal an«m q*ai ^ca, 

?n ‘r't^fca i 

c>ys fad a^ « ^asf—§f5 fes 

*i^ii a^fa^i 4cqm f 

dtat^fq ^ c*\i Ui$ ^tfafs ^ca ^11 
a4f^f 4^ i^nfafal ?ca d, s»1 
fafea ^afVt<fa nraac^f^aar^r'SRq 4® 1 )?- 
qR ?ca i «ra*j ^qjc*i «itqai qca f^fnr ca, 
st,tt« da*i ^ nfaafas^ 

^ad, ai 4t*rcarfda mrfsd «a i 
fapi Ha? ai atnc'Srfdfl aa , iif®a f«ff5i art 
fs«l qrai qfs, i>f^d c>T ? f| afca d, c*i«f*i« 
^tff« «i«41q«tw ‘ff cid 
»wa dfa nfaa^a *g fa i atfai f^>rfca 
a*n if?, mW< 



HjtW* m* 
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mil, 1972 ] 

h-ilfl attfa W 5 T l ft5!*fffea f I h-4? 

iffa ** <T9*lHa ^ 

?a ca, 'ital *it*« ca s 1 wfifafc ?? i w 
;*t*f to 41 «raa sftfai c*t'*f ^ffa 
gf%a «f^t4 cal *fe#f*ii i ani 

4fS, Cftfftfa «ftW°f1 to ’S'l 

<at«ata *tf c’fl varh-w^M aft *K#a 
tto *flfai ^ai aft, ica ift 
W *ft««i aft i 

fto, aft C*ft to 5tto* «§P3TC« 
at* «(* ca^ 3*. ( aai ’ft*, h ■=• 6’6 x 10° 
•?t\ cac^Q ), ^tfw ca^ fto aftfaa fsi 3 ^- 


cac* *ta Ifin'W* *ft« atoc? 
c*ftt$fa m sfto *ca i stoaatctfa 
** C5ft* CW afot9 C*t«I* 
•scaftff ^ca i >ra$ ftafsrs sea 

c*ftft>fa %*i ftc?ft i aatfa^jtcaa ataii 
ta^ fashtato at^ca *i a«rca^ ?a I 
gfiftrs itat ^aft a^ft ai? « ^asrat’f 
2T5V-? *3C* I 'Bfa’S 4atC*« W* « w*to 
c*ta afta<*ft ^tf ai at* 
c*«al w l aft -&| *1 aal ^a, 
aa Tn afol totm fa^tcaa sift « 
^ fto -<it*m *aca afWta 41 c-ftafta i 


cwi 

^Hata ^TtHtfncaiJf *fa i»a !to*t*i *$ : * ftfti caift *f?i 'tofc§i-ac*i> 
atia 4*$ c*aal catfca I ajftftft aftlrai tosifti uftotto 2 l c*a ar* -ntfto 



to^ *fT«ara cacaa afttca/ tc^:|i-ac*^ «icaw ata «ft*s s*\zs 

Hz* i 






m INrw ata 

V 

ficaft wnil * ww* 


ci afa ftp umi-rm™ fif«i 
afcatcf ajtan fac® at?tar fra, caffatf 
¥tr«ltf-fawta TOta ¥t5 ai «inftf7ta 
Jfta (Optical glass) aai fa l a¥«: 
«itcata «tf^¥*pr, arfeaaa, fasgaa a^f« 
ftcpa itfi f*i «rti 
viwi «wj&fjta *rta v*\& «ftcatp=n 
ftPprcw <f w«j< f«aa i 
=*Tt«rt¥«i ftp« ¥*tjBfjt»i sra— 
ca nfa aatctfa ajaata «i$T¥ stSK ca®fta 
atar ftp fitw i faaatoat ircfea wraia 
5000-6000 afa ftfftfafp® ftCPa 
fjffti *tar$i i aaj^ca csfaca^ f*a 
ftp fofa* <4fCp|59l ffaft=fl I Wf 
f*«i ^WtW ftp tafia cfta« 
ftaatat fw ai i nc« cft?i asters 
<49 fl I f5fft¥-W’TW aftl w 
iH caw—wttafifi, cnatca ftp tafia 
«raa ftaat*i *a atar 1603 $tcaf l 

*iaa aw, «rt*itcaa <5ta®ac$ «ttpfa 
aja* ca ftcpf amta «rsft¥ fga, 
■itariafi «rctfit* «ta «rati at«ai at* i 
ftp a»iw «ft*ai <4ffB fftf.WW 
a*t<cf afif—a* 1 ® ftcpa 

ataats «rtatc*a «?tw i faataw &atc* 
ftcp* ^»i f*wca'.a«ai ca^ atca— 
ftp <ff5 ffta, «ifo ^sata® w 
a«rtt *ta cfta n»i*t¥ ca* ^a* 
Vila ataw (Viscosity) fct -at* 
fra cafa cfatca afm gr® ntca an 


atatafif^tca ftp *wi wtift «itaa 
^art*® ( aatas: ftafi * *<>¥•tiYi ftfa ), 
atfi f ^aitf «rrat*afi fcatatraa 
a<fietc*l tafi i ftp fit?* waafi 
(Amorphous) a?t«f I’ 

<4ata «itatc?a «rtcatPi fa* ^afefjfi 
tffcaa fata «ftai aff i ntataa ftcpa 
cpca 4i fig fcaftfci «itcf i fi ff ?afa*r 
atfi aaf ra, ®i a*ma «ftcatfp® acal— 
(f) ^a atatafif <«aa ^«n 
fafta, at:®«fcat¥a*ta¥ti:a1fTa«ta 

31^3 (Optical properties) ^ ftfl dai 

fa at3f®tfa^ ^a; (a) ft^la ffp 
«t¥f®a aaa caata atac® *ra, ca^ cffa 
ca\n cfatca nfaa® ai aa—maa ff, 

«H aca cftaataa (Annealing) farae, 
(a) ft cp a caa faw¥ cfta a< i\ atc^ 
4i\ ®ta fapfflf fait« atfca i \; (a) *f:& 
caa ai attf 4^ ftp caa facaa asci* 
aF^ aa, (®) sftifa ftcpa ^fecaa 

caa a’Kfta f«a ^tcaa ^fca 

caif«^afaf« atcf i 

«r«f$—■ftp ^faa ftPtatacf «fatai.* 
f«a|5 taf^c® ®ta f ai car® atca-~rafa’i 
(SiO,); ftafa (Alkaline) aat«f; 
f®a ffWtsr f faf’ta (Basic) *fft< I 
a"ac# «af t ¥twtsai fal srcat^ 5 ! i 
fiftfi—faftfta gfata ^aa g 1 

* aataa faaitn. ataf¥ faaa ^tatfa^ 

aatfaftaa; cat: acaira?* 24 -aaaai 
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¥ *f tfe. 1972 J Jffer 


9tf*i I 4$ 9tfa ¥t9t* ftftftTOI ft«lta 

*t*i *rt*n 9t* i 9tfk¥ 
«wn «r*i 499 nc? fttagtaFtfi® ¥Ttf9c®9 
9t*i x n ¥99ta *r« tiRfct 

®>i ®*i ?? i 9tfa =it=Tt®?t^tw in *rtw i 

f9f«t 99199 ¥t5 i*T* *11S f®9 f« 
<2f*t9 ¥tf»i» w*t* or9i 9t9 ; cw— 

¥*ffe¥Tt»f fftn ft^fCI C¥t5t^ v 9J*$® 

H I tf|® *1^9 9tf*lC® ^Jt^faPuR 
JJNjdPriK ¥Jt»lPnt*, c*Ttf®9t9 ¥ *T&1- 
Pritwr *t¥r® ntc?f i w 4®ft 

¥faft9¥ wjfatsfa *1, fa® £■»)* C9YR9 
$*lfafa ( «lf9¥ ®t®t9 9t¥C»l ) *f«¥t*¥ 1 
®ft 49 *rfan 0 ‘ 015 %-JBa 9 ks ¥t¥i ? 9 ¥l 9 i 
C9 C¥t9t$^ 9J9§® *9, ®t£¥ 4*R»tt9 «*'F| 
¥91 *9, 9tt® ¥«lf9 ¥tffa t5 fifa * 
wt*r p ti *i 499 ®tc® C99 c¥t9 *rt¥9- 
wt®)* n?tt<9 «nwf an i 

¥tafa *t9tsf—¥t9 fs’Ttd «nt 
c>rtf®irt ¥ nfctfa 9 tt 99 «to, cto- c»itf«- 

Irt ¥ft*tW&, C*jtf®9fa 4tC^Tlfent*! 
aTtwfc, *tktfa9t9 ¥tC*tW&, *lfctflnt4 9t§- 
c|fc, ttfafal (Borax) «F?fa 9T9*t9 ¥91 H I 
C*ltf®¥t^ ¥ttftW& *9 *J9fl « *T*¥ ®t*ri I 
49 aw c^h i c^tfesfa 9tki?S 
9J9?td9 9919 ^¥1?1 fa¥« 4tt¥ ¥¥l—Wt«TO 
3T9J f**|tt9 499 «cf® C*tfe ^9 Vf (Seeds) 
fftwi i ¥t»ta •i&tfaifa ¥ttftd& 9j^t9 
¥flCT ¥t£59 'dro*IJ ¥ ¥t1$3 9tC®l ^®9t9 

¥*rj5¥jt»i jrt*i fMtn 49 9 j 9 *t 9 4*n 

1 n&tfaafa 9J9*t9 ¥9£*1 

4® f9ift*i¥ #9J (Fluxing agent) « Wt9¥ 

arej %tt9 ¥tw *u i c»rt¥tni *Us 

C*ltf®9t9 * C9t99 ¥®t$® *1999fa 

xa i fcw «rf®»f9 e tt¥ « fH-fitfW ’w®i- 

2 


*P*W ¥tS tefizv 41 tT XI I ¥tlt?1 
¥fC5ff ?f>Tt9f5r¥ ¥tflf 9t^?tC¥ « 

wte ¥f9^lw n^rM— ; ¥ts 

C>Ttf®5t«f 91 *rfetf>TItd9 C*I®, 

c^firiK ¥ThPrirt, *jt*rjdf?nt»i, wt*- 
f®¥ er^fs «rt^< 9T9^¥ 

^Cl¥tC¥ I «nsf^ ¥*f®¥Trt JTtPTl «tdf- 

9CI> I ¥H- 

*tfa®1 *\VZ% f<Fg ^tCaUBai ¥91 fWI— 

C*1C®9 ¥¥ll« f»l9t# 91 Cl'S 

c»1® C9N ¥91 1.1 I 41* ¥t:59 

« sffs^HTl® C1CS 9t9 I C9fiutf* 
49 W1 ¥tdfdS rtlf 

*lt«n 9t9 I 4^ ¥tc®9 4^57r, 

ftf®¥rn¥®1 « 9tf^CI 

C99 I ¥JF9lf>19tM9 49 dfa. 

C999—C9C¥ *ft«Tl 9tt I 
9¥®: ¥I1»lfnid ¥t® ^®f«9[ 4¥® 

«t¥T=9 ¥ ¥ft9f«¥ fenfrf=r I 4^1 ¥tC59 
9fat9fa¥ iff ¥C9 I %9 C9^1 nfil^tW 

49 9J95T9 f¥l ¥tl59 *K¥ ¥f®¥9 I ¥tW 
®fC® C¥«lt>T ’tk^a *F^t99l ‘<tC¥ I 
•fffl^td foW ¥tC59 ®t^9 nft9tfi[®1, 
c¥rt»itw ^¥51, 9ffa* if® 5 , ®tf-^r^®i, 

6 ^tf99 ^fl *1F9 49* m* W 4lJTt9 e ft¥'« 
¥19 9f9 I 9Tt?t v C9f?I9t9 

«npf® C9C¥ *ft®fl 9t9 

499 9J9^fC9 ¥t5 2®f99 ¥t5t4t*1 

*r« i c¥«i^ff9 ® <®tnt*itOc® 
'«flt 5 l^f99t9 ¥¥tk®9 ®V*T Tm\ll 979^19 
¥9i ii i 4$ 4¥® *f« «rcit®^hr ^9t9t9 I 
4® ¥tC5 C¥*lt*I ^81991 5l9 ¥H « 
9i«ic® ¥d i m nfiRtd 

9T9^tC99 ¥C9 ¥tC5« 9t3|®1, ¥t®¥, ¥tfilf, 
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[ 25n **, 8* >r*n 


wm <t fawm 


fafa*t*t* 8 i, «rtn* 8 i, ^*7, *TtPrs- 
^ffetatwi **8i ^fa *rt3i 8t3fai 4&1 
*3*T^8t3 (Homogenous) $if8 *r3, 
ai*t33t*, C*t**t3* fc*8l **t3 I fa* 
C3tafafc (ZnO) *t3tan8: **t3*tntca *T33« 

amtfas *ts «r*fac« *ai 33 t 

«nt8* «rft<r** k^-'awfa® *ts- 

«t*f8t8 3T*3t3 *3t* 4«fa ^5 
»rt^t j fT *r*» 

*ts $«>*tt«!t* *rta 4*18 «i*if«3t* 
fcltft* 3C*1 *tC*k (Cullet) I <^3t*1 
8t*i *t*t* *tc*fe «r»ii 33 i 4t* ^8* 
*t$ «1*053 *33 #t5t*tt*3 *C* 3J33t3 
*3W fait** J?3I faltC* *t* *C3 I 

§faf*8 cqWn^f* *tfait«i *ts fof* 

*3t8 c*t* «r*t* fa 3t*t3f** *ic*a 
*t5 *31 3C*. 81 % *31 *3 43*. 

3t*t3f** * 3*1 *« fa *rfatt*i c*t^ oftn 
ftt8 3t*, 8t« f*<t3*1 *31 33 i *3*1 j8*jt* 
Sll* fofa *tC* C*tf®St* *fdfl*l», *jt*~ 
faat* «T3rfa®, 3tfa *fal C3 *3 C*T* 
'*rtt*Tt*f-f***t ; * *"*if*8 3^3 *1 *C3, 

C^fa** C*1tt*1 33 I *** fal 4**11* 
W1 f*«tC*13 2fC8T*f8 8t*8ft3 

«>1 *C3 f*fa& *3*ft05 C*1tt*1 C*t8 *ttC3 I 
«injB*jt* Jif* toft *3i 33 ntaj^rs 
(Pot furnace) I *ft<llS C3*C8 ^33 (Cru¬ 
cible) 3* I tftiB SUtf83t* fa<3l f**lf38 
fcs5*tt*3 fa* *t*1 (Selected high 
purity clay) faC3 fofa I **£* *tfa 

•rtarfift* 5t3-^ts fa 3C3 8tn «rcatn *31 
33 1 4$ *33 8f*r*t<11 33 1900° *1.1 
8t3*f3 81 W 5*1c« (Melting furnace) 
3t*t*ft5 *31 331 C**tt* 8tn*fa1 

2600* *1. I 3*3 C3-f *133 3*l»1 3:3 4^ 


<5t*t*tari 3*t3 *tc*, 83* ^rcafarcti 
*tat«rf* « *tt»ft 4**C* C*t* *31 33 I 

fc*fhrt*«fa c?3t3 «t:*t*I6 #fk*tt*3 

fa*8t* fa* fa** 3*3 3t*1 33 I 4&t« 
W *31 «tt3fa* C3, C*«fa3 *ffS3tt*3 C3* 
8t383J 31 33 1 8t3*f3 ^ few 8t*f*t4t3 

C*«fa *308 *13 43t ^5*3 W irffo 

n?t«ff5c* 4*iS 3tf53 *tm 3W3 

*t3tC3 r 3fatC3l 33—21*13 ^**faT5 43t 
nc3 *tc* 1 *c* *c* * tar 81 ffa *rt3 
43t *3* C3faofa *tC5 nf3*8! 33 I 

*® 21*8331 *t5, £S?1 C*C* C33 *33t3 
*it **l5 **1*tf38 *31 33 I 

ntilS C3C* 3faC3 *[t*3t3 *13 

8t% *33* *t3fl«! (Thermally insula¬ 
ted jacket) f*£3 *t^8 *31 33 I 4 *ft* 

3^:3 ^3 *t 8 if'ai 33 <w m fan^> 

(Chunks) C*C* 3t3 I *ft4lB« 
051* C**11 33 (*lf5a *1t«3 3I33t3 *3t* ) I 
83* ftC3$ *tl53 Jf3tflf*i *t3* C3t& 
*31 33 I *C* *C* 813 f85CS C*t*« 
*ff3f9‘lt* *f3**8l *t*t* 81 3f3 C3*31 
33 I 43* *tC53 jfaSfafat* **j5*lt*l 

Jlf* f3*tC3 3J33tC33 arW ^fa* *3 C**31 
3C3 *tC* I C*«^* *33 |f5«1lf83 (Hot- 
molding) 3*f8C8 W* * f*3tf** |tt5 
4*18 fifH *t*t3 C*«31 33 I f*f*^ 33- 
4^ 4t8t3 *tF ^t«1 33t3 *f3 

8t3 *fk?03 c*t*^8 apl8 (Surface 

defect) 4^f3t3 *rw 8tr* «1t3 **t* 
«lfa*3*t* (Refractive index) c*t*« 
83C* 05t3tC*1 33 I 43t3 C*t*»ltf38 3*t3 
nc3 ’jk** ntfti *C3 *t5:* 

C*t^r *31 33 I 

*rt$fa* *t 03 4 $ wt^tl *f*fa 3 C 3 
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<®i *c»ii—stjtffatq *rtah£«fa nt«m to* i «c* vtcs* to <rol5 toi 
i <ro*t* fofa* n* f-rtw Bfi? srjtlfatwr *n*f* fronts 

ntcais m *w *i, *rf*TO «t|«% to* i w «rf<* arw 
wfi &5 f*TO (90%) ftB f'S^I | 

^fapcfc* C*fPt«f 

5tm* ftfaKlJ* &5$\ C**l 9lt^C=r dfa 5»!t&CTO *J**j 
<**< ^tfi? c*** ffa *ftw, ■rtfr** »ktoi 3 rr^r^t'« c^ifa *f^w *itca i 
sftrs ^{5i «*i nc^^ni *$* nfrofro w iivrfr* 

W C*TOE* Tffa® i§*f* TOfat^TOtt* C3f* Fffat* C**1 



*c*s i *tfro *Tt*tcqj <<$ c**m ^ *w »[toi *w 

*w TOtwi m c*. dfsr wt* ftw *i tt* c**t* to* *tf1 *1 

to c*t* to* to«* vwx *11 





OTatCafo—’*{%<! 

wftl* 


TW1 

nwj'Sta feat«iW$ at$eaa fw®§t3 aa 
«i?^ WWl ifwa 
'St? na nwret* wafaa^caa new new 
nfaa tfcatwaVst* cnc$ ntacnii 
wtw favr n^tfta wlaaqtata nfaa 
w^*ta fantea Wtaal 5 ^f?CW nfoa 
$wtw *wj waft i ®tt ife, 
ntw wwnffiwew wtwewa Mqaa wfan 
tfaa *ea cas, wta fc*<n naew wspifaw 
aca w^fa®:! «U( wteni wtata w* 
ai aca *a, aft nfea wfwta nhfaw *a, 
wea wna « cwtn. wr* n^wta n&n 
nfe fa^ai sea? ®ca <ni>i wtlfww ca, 
wtw wtaai fawtn * wjfofawt* cntntn 
can wtjfnwwt* saa nftea ^nafa1 
wtl *na« nfea nWawwi n**fc^ fNi 
wca -if?'® ^ m 1 wtai nfata*i afteaa 
atam, nwn nasii faaataa we? 
wssrstea faann neaaita faa® wteia 
caifarneia a* faeafaw-wn cawtfaw, 
atena wntataa ftstitatn waff wtaai 
-ifwa wteai catatwwa ^enanwta ntai 
®na um ai ^faa^ ^®a wen wteai 
am®} ma Weal ®ft nfa« nfoa 
Catalan wne* 'wtaai fa^at® nfa®a$, 
®1« aplaaataraa «rsrasn «rtafa* §ntnta 
if^a fon n^e# wtatewa naiw ataai 
atwi «teatwn i 

ntv fontnea* we? «THfw¥ «r:atwa 


cwatcafeea fctaat^caa \<a i fttaat^a nfaa 
nfea fc^n ntatan®: f®a aw a—U) wmifo, 
(2) atntafa* ifc « (3) ntaatifa* nfa i 
wnnfe cnc* fawrvifv—mf®e® 
fc«m?caa wwfei nWai®i wtn I cn nwn 
aw} a$ta wena fcna ^wtw^tca la^a 3 !*, 
cn n*n c^e® «tat#a awca weak wa4 
nek s wfea ^antwa ajt*® *a I wlata 
atntafaf if^a fc<sn ntata*f®: wwi « 
c*ie5ff»iata »iaar *[faa^rw »«a nwa 
nffiw i ^stftwi fa®tcaa wnfw a new new 
ca^tea n%a ^aaa ata wtfwwi cam fwew, 
^tc® 4*faa ai ^wfaa ^faa^a wtwtea nfa^s 
atniafaw ifw*a w^nta a^ca I 

ntaatnfa* n%a ^«sn naal^a caarewa 
fa^twa i fawtwa «rfwata ca *ffaat‘i 
1 % ^*ia ^a, «i caaa «infaeaa c^afa 
wa n’Me#^ fa:new? w«n ata 1 
^ca tflewesi mtateaa fafihta ane^s aa, 
wWa*i f^ntea ntaatnfa 5 ? wfnta^a ^«,aa 
a^ at^f ai ewa, naai tffaa^r® *«a 
nwa« w^aw aai wtl fawta^ai waa 
*ra^wi-faa l la ! ta ajt*fw, ate^s w? cata ^atca 
«r^aw af^a catata *it«u. ata i 
wt^faw^a n^cat®a wwi taafs^s wta 
ntaatafaw n^catwa (Controlled thermo¬ 
nuclear fusion) i n^ewea am sen, wb‘® 

staatwta ^{B naat^a cawaf fan 

*wfa^ aat^fawi fa^ta; fawta weaw, 
wfnwt^i-9 
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fajfcl a'S'TO fasifc at* £TO aa «t&« 
ifvi fai «rp'8 <4$ to aVimc* 
fcvttwm to TOtm k«i car® at* 
*i*tttfs srt«Fj^tr 1 wttfa 

toi TOjTO *a^> 

fata ®rtf*$$ ac»ii 4 *f«rc a^TO fasstaa 
*r«^ ^«H—*JH-4*5-f® C'Sf^tC-sJ&S *1 

aJNj^tfci-atofTORlfw caRttafca 1 TOi 
¥*1 TO, TO*t«s ^aaaft 

cTO*H to imj-^p-f® canttafra 
w TOats c^fc=r awfaTO «naraTO 
*at* 1 <?fa*Vs f-afsrs 

TO-TOTOft* »nHt«H « 4q-«$6-f« 
c®TO*i>taa ^ fasta « *i*Wi- 

ftafai bto 1 to fcntarftTO 
faetta jmtcsf fcaH atats ^- 4 $ 5 -fs 
C®TO*&«, *li f^TC5 «RW «HTO*II l 

^n* f?f CTO firsts ^atH 4a-Jl$&-f® 
c®TOafea «w TOtaa T^aTO c^r^tcia 
ataj cTO 1 «rt*i^i «nf^. 



l^<, fraj 

CTO CbW CTO **$ *lf«tf1 c*ca 

TOf TO ^IMI TO, TO TO TO 
’Kfstfc *toTO TO*^* atfe ji*< 4* toj 
faTO* to’ii ^a 1 ^ tot* 


TO^tfW «ffltn^ TOW C®TO*frt** I 

fo* JR-^B-f® C<S?=Ttnte« *1 

cbW c*fto cvr (Cut) to, *51 toi 
TOfsra TOn- srt« ai 1 aa» ml artful 
cbW* c^roa ^«rr fwt* Jjatfa® 59 , aw 
TO^aTO f* »c*a «ftta-r a* 1 4 ^ ^tf*l 
fa^a cbW c^a 4 at sffTOI-sfata stetaal 
^c«p ’lataro q\z* ( fra gfcaj) 1 
4*ta TO $fS TOTO wfi^^tw TO* 

TO cafq^-'el’taa (Load resistant) TOJtv 

<af$«,-a^ <25 *ai a*, to ^ 

f*TOa a*«i a^TO at*j «fafy q&ca, 

TO atai TO TO* *ai atta 1 
j)a>ai »i^ atai ca, 

c^^tca'&ca c®ta ^taai^csra «rcit«r=f 
ai nw c®5?tca^caa c^ca >a®l5 'sja 1 ® 

a»«f 1 

^t<^tf?^5l 

>ftatan^: ^nt?^ c^:?? 

«fnta*it e ifa^ aja*ta ?a:»! cw\u- 

fecaa TO*tf*^l ^f®ta -ias®?i 35% «oa^ 
ntaaMfaf aia^ta aaw ®K^tfa^1 

a? 33% 1 fa®sfw « sr^fefaaifa 

’q^f^^vssi n<fta l 9 !):? fetaafl^ « 
c®=tt(:a^fl »r-i r ?« aja^la ®afs 

^«ai nc$s Jim TO*ffi«i *f«®ai 
40 astc’ia ®ai aa f^ l fai 
c>i Jia-^6-f® caRtza^a 

^r^taW l TO1 ntatai 
Jia ®t<fftfa^l 60% 1 TOi ®ai 
ata, fasst^l « ca\a a?^ta 

4a *tt*tfav5i 80%-iia ®ai atca 1 

^•iCTtf’W ^s % fan 
(1) «r«f*( « ^acBca av ^faai toi 
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«*1-‘lfo-ff CfltH&C* C^t=T folftci* 

f ntf i i* =n ,* i*tifa nftitft* «ntci* 

it*i ife &Mtn f *i i«i i 

(2) ift« 4i-^s-f® 

c?iti*fcc* f®. ft. ifo fevrtiw* ?fiii, 
® 1 « ititw ^wnfin^Ri itirci,cw 

iftftlfr* ^1®t*fetC** (Thyristor Inver¬ 
ter) «rc*tw f®. ft- -rfecf 4. ft. if®*® 
fltlfif f *1 111 I 

(3) ^tit* afi> inf® «iihi ®*w 
fi-ffcf® cfitwfcw i*tif* 4. ft. if*F 
fcvftll f*l w I C1*TC—(f) f^tWlfo 

uti.ciiSf fare* «r wtPt «rm ft) sft^^n- 
®ntci* «ft * «mt* nftitfci* ituw i 

^fttwsi * ®rgftn 

(1) <M-4t5-fc Cfltflfa* 111*® 
stf.it* ®tnit*i «tf« *it* w 4* 
icij ft*i * w?* toiflci* nui mi 
i ftflci f*?jvnf*itft®i ititm: 
11 V I *$ f*HH-lf*1tfl®1 it?tit* 
fccfc« itit*n®: -t®nn 1 ®tcn* *i 
ifetft*ti. ftffiti u c*ti *r*rf< 
ciittii v, itc® nitiffa «rf*fa® **t* 
if® i*cft ®*tfa® v i 4$ zfaitz* 
fi«tW* lf*®t1t? 1C1 iftfc (Seeding) 
n itf-ini i 

4 % fffill jitf *H* fctf r® ftftlta 

fiia ill ftitci utci* nfwctf itife 
ifaitft®i lift® ift® it? uiitc** * n 
fifci * *c*i i ttu* it*n, nft® it? wit* 
f*C1 CfltClfc* ftlf f& 

ftiital * csfaf cro« ifo* im* i 


(2) fi-®|*-f® rotate* ftiffffe 
«nti f sfin imi «te<* itii^ itit 
(Duct) fc®f* ®*i, ®t*i b itfli* iu 

ftoft ®tnt®ti atf.ii-«nti itei i 
®$ifa <«$ atf.ii ^ ftvrffi itfiti 
«t^ft*fi®f* jtn ftita* cits® 1 !?® w 
iitci* iftitftft* ftf fcitfit* 
®tiitat* ftfapt* 4? *$ft$ ici iti i 
<iwcf ftita* hi *tii fntfi, s&s 
®tiff®* it® cic* firttf® nftt* fw 
ftita* *t«ft« atw.it* itnitat* nt<fj 

»i?f6® i*i nztfW' 11 

(3) «*i-f|*-f® cfitn^n 
®ftif*®ft* fircf «*f*t* ^tnt® ®*ci 
cm itc«, ®«ftc^ it*« nftc^cia 
i?^ti *c® i*i ftitti titftci ^®f* 

®ftifa fiftfl atf.it* i^i lit* 

ici *rcf «t* fftfttifi itf*ci even 
Iff* ®ftiftfftc^ flHl IJIfl iwci* 
itlTCI f Ilf * *t1lt* 11111 f*C® *C1 I 

^ai ^*i ilfiltc** w ^fiit fl*« 
itfl*t ic* feitf, flfc*if fil:^ 1C 1 ? 
^citfs® i wtiji iftn iff® tfa citf 
ftai^-iff fe<.ntiw* fw itimtcf* 
f CR fUft lift® ICf I ftlt* 'fll-^S- 
f® iffatf ft*« fftfiftnftan •inti* 
i«i iw ®i *ti f titw* «r?iti*f itcf* 
iff* ^%rt* f*N ^®i *ffi^t i?*r* 
fttf its? ft*« iftiftw ftfftnti 
f*w i fti*i ci ftci* fcw fftti 
fClfl f*f? i 



fonwtfa 

ffrrtlilff’R -Hfft* TO »f¥wft f *5 ftft (Heme) l ftft **| 6 ?CittalN cq\fiN 

*1 f*l *rfin *tt¥ i fTOttttfro* fc*r- n*K i 

ftfo* to cwt^l «rt*cn ots ?*s frotwrtfro* *** 64 000, Mr, 
^t*i orttii ftHtwtfa c«rtfa «ri bws\ ^tro 64A # , ka'ow 
sft^I n?t< Uti «Ut* TO Hftaw ftfa* 50A° (1A°=>0'0000001 mm) I TOJ^IS 

«kii w*t* ¥*i <w ftntffo qw <«*ft to ftft ^ 

fwft TO &§« TO* TO-«ret$® "rite« <w^tcq qfe cq, * £ TO-fcftfttfcq 

TO CT*t« TO ^P[ C«ft« ^ *ftf *qft* »TO I 

CWH I TOfa1«tCq ¥%C«R Clift'S TOtl < CTO 

C¥t*r TOW'tft «ft%5 -rfhw <, p CTO P W < CTO 0 TO-lftfrcfc* 
fTOtCfftftq TO (CW“C#C51)| TO*- jw qTOc» 36A\ 33'4A° <w 25A° I 
^ tfftcr* cto frotcatpR win* fTOtwtftpra wj m TOw qtc* qi, 
WJ atfl** TOt* TO, ftl CW^ vm j8 TOT TO$ ftft 

«rto* ctoi wfftfh mi *$ wfft ^ 7A° cto qts i 

TO i ftcTOlftTO >iwcn q«n q* Hb i 

ftcqtcfftftq <q*ft 15 c«rtffa i «*i ^fft qtroqTOtftffTOttittftTO 

TO C«ttl6q Vffl TO Cfltfift **— lift ** HbA, ¥f%C¥*r Clift'S TOt? 
*w *rwtPfii wtfli iftsi to* ^ ^ HbAOi to$ fttm 

ctflfttqs ji® ftcqtftflftqs <4¥tftf ^itfroi TOff, ftcstitflftq < »w P 
¥TfPri[®5 T 01 irfts i «rrtfTOt ^rlftr®? ft^; <* $*\ p TO-$ftfti? §ft q&s qnrci 
^f* 1 WHM TO *1^ TO Ff*f? qiftVCq 141ft 4^ 146ft «TltfTOl ¥JtfTO* 
«cs I m* sftt¥ ^1 ft*11 ^Ttftwl «IJtfTO* *lftWC¥ 
9j < ¥*n ^»n ¥i >jf^^ ^tci i *i1ct frotwtftoni < w 

P *ift-lij^l i ftc^tintftc^fl c^lft^ p jfi^-^ftc^? wrtftwi ^itftrs^ftis 

^t*l CJltft^ <IW ¥-Cfillft^ «l^H =Tt¥ «|^t1#can ft^il CW¥11 TO11 


*itfrot ¥JtfTO« 

«w ¥itftcjn 


cn «utftcsn 

»TW1 


¥Itf»I® 


141 


^TlWt^ftf 


146 

^Jtf^T^ 


ft^l^JT 


(Valine) 

(Glutamic) 

(Histadine) 
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c«rtf5sr nfatar 

c*ac*9 toturfRc^ ▼r*r-#rt» 

icnfc nfiRti c*ac*9 n3tr® ntca i fcrfpi- 

**n fn*n cnn Vtfiftltt (Sickle cell 
anemia) 9*11 C9C® ntC9 I C9ftn 

«rtaFt* njter* P fcfcfttfc afe «ntffon 
'STlffa® Jf nfall^ ®Ttf*TC *11* i 

wi* totcatforc* *«ii *9 HbS i 

nw *9t® *rtw *1 i 

«rt«i x*fi> catena *nt ini enc® 
ntr«, cnntci P ISfacfc* 

^jtfrocn «c?cf ntlfnii *$ ffCTi- 

CJlfflCIS* C"lh*f *9lt9 *9®1 

«TCT* *1 I 

cJttPrc -HPtcaa *w fofa $*t9 4it* *ta*r l 
q 4 ! Wtl fa®!?, sPtei m *lt?9 
H*§ife f^c^Usrrr^c=T3 &*nfiw»i i *sfwt 
*t«« ^c*9 «w n*i *tc?a 
vgfa *c«fj «nfa® cafE-fafeentntfg Hi* 
C*U*r*\ feWtHttfaCT* «TO CIS I 5SC99 
fgHltmfiW* (HbF) 5fC«f *t$C99 

ftwlcjitficia fag ®*K ^tn i HbF-xa 
SKIT gfg * nti-^Sftg xn gig £ (2< 22) 

nit*, fas *a^w itscia facutHTtfis— 

2<, 2pi 

mimti s-nti-Wifc ntc*, nca 

X9 *1**11 cs* y-y\U-Wti i 
Sft*i[9 n^S faciltfllftcil 

mm fentst* fantca *tsr *ca i wi 
*n cnc 5 * y-x* wn P nti-lfcftg fcsfi 


* fro* 125*11*, 8*r n<*ri 

*C® Sftf I gl5W« 9C* 3Tt^t3T 

nfircti s nli-^fefafc'e **rtc^ i 

w itscia iftw entfa® ^flfta *tg 
i2a i ?® entfa® *fa*i iwiftr- 
®tC9 C®CW it* X1<, Cfftggctf 
C*ltfal *fa*1 £®ft *C9 Hjl It 3 ! *jV\ ¥C9 I 

facitcaifat** «r*ts *t* natoa fafai 
•^c-r c^cf cmw11 

W 3PHCC*r 100mm. Hg 

5t*f *ftv 

^f*r?t» Wft|« 5tn ^ftt¥ 40mm Hg I 
w «rf%c®?5r c^tf^® ^«fi sc* 

n^l® 'ftCfl I 5ft«fta c t®: «ff® 100ml. 5r**w 
20 ml. «if%c®r i ? itscia **l®l *tCf I 

^>1^9 9t«fj co a c^trf?* *ft*t c*c* 
cafaci *t9t® *19*1. niters c*ti-'«r«F*9* 
bH cic* at^caa ®tn f^gfei w I 

*lt5C99 iflca «ir® 103ml ac* 5 
I4‘5mg f^r*itcsrrf*=T ^fc* i fgw^jrtRpra 
nfa^tl 9Jl-C9% 9^19 5fC* >Rf 9C^9 

*fac«R entart *aat9 **i®t *ca 
*t:*i «itata atlcaa arf^tc 5 ! ^%afW9 
*if9*iic*r9 >ic«f iflwfl qwj f^tcsUf^c^a 

9 tfa s ltc e l9 9C9C* I W *C9 Cl^l 

c^csi, qftl * ca > 

®tCW9 iflw f^c^jftrac^il nffl^tl fctsft- 

cit»ij®tc9 ca^l I xcifa “tflca «tf® 100ml. 
9C^ 17-18.ng. totctftfa 3 ! <ltc* I *19*1 
9»n t*c« ntc9, ®;e *in^t5 
Bin «icn*tf® *5i, ?jOTft ca^l nfa^t*! 
^ftrWR C1191 *99t9 ®rC^ ca^l nf9*ll c t 
ftwtwilfe* x*l* ^CltSfSf I 



4 »R5ftl vttfj 


5t*m 5tft, ®rit5 fsii's *tfti<$i s !h 
5ti c*ft m nfaifas 515 itt5 
wm ?lfc n ^ftt ^fttrra i^ift 
■rfwtwti Rn^ iwi, 4$ Kt^fi5 
5*tfai u i ‘^•ftCll 5fa cit5 

tffcfavS »mfa 55^9*1 5C1 C5ft« KKft 

n c«tt8l 4frti c^c^s ntw =ii, 5ttqi 
*fftl^i:K l^ftft? iftlUfatl cw nfa- 
i^k Ktfc, tfo oaiRstci Ktitft* n 
mb* ?ti «d, 

49 ^tfs4 ftt59 «tt<5? Ktl> I 

c^t^ cm ^ft-fi^t^ ’Ttitfaft « 
>it<5ft5 nfiitfitf *ri5 ic«i ’t* 1 ! 5tiK i 
*it9tfa5 nfai^i iwi nt^tf«Fv 
« nfii^ 4i* -rt^fw *tfi96cii 

iwi *ritwi 5$*ft ir*fi nfti^K t 
4 ^ *|f99^K 4U RR^tci 

45 ^3f 3M ci, 4m sft'sm cfti 
11 11 i 

ft ft 4n ftwi itiici 

ititfti nfli^K itfe, cifci 4iti 
in ift i 

(D ^rft^ft 

citi'e ifeil it *Mfta fill 151 
5C9 ®ift «lftl5 9*11 11 5tfl5tl (Dis¬ 
covery) 1 ifti 4^«tw 5tfi5t9 5wfiw 
1?C*1 5<l*ftfa, 15Wftt»H «Ht^f 5 
^ttfl fifti 5ft5t9«f I 111 ^ Cfti 

^tfatiw ifainitw flnft 591 51 , 
3 


icfe *rwfa5 nfi^ii 111 4$ 
^li^l 59if9 m% ^ti ®*tcii 
•ifificf 9ft 111 5i, w ntitft^ nfi- 
«iftti 51 5 ti* 55* i $11 

wfRitcn m «itm «rt5 5ti i>ft5ci® 
m itt*n ift Rititi uti 5ic«ft 
*fl 11 11 5 ^T ®\lKt 5 ii*f 5:^5 
Kit ^fati *115511 iR c 5 fta ijRfi 
cn rtt 5 ^ftfa ^ 5 iv*lft *ic^, 5 tin 
5 ft iifti i® nifti 5 ti <®ti 
C?ft ^ififl^ afllltf 

Jj^Jf | 4^ 151 W 1 J feltlll CT «11 
cits *rt^i, itc5 «ritfi« 11 «itRfti 
45 Itiri—Itl «fatci Ktllftl *ffil ^1 
^ri’Sstf) 1 

(2) fclftsi 

Cl\pl5 fe*ttltwi K^K 
U11I1C5 I'll 19 fcstlK (Invention) I 
^^f1KC5 ’ftf^l^lfl^ (Material invention) 
« Ktltft5 SfltlK (Social invention)—4^ 
^-^tcn m 511 9t9 I *tlftl ®«t1W11HJ 
*|C^ 9^C5ftf ; CW-1^1 « 15(5, 

c^ftrc^t=r, «ftfoi ®itfi5ti m 

Ktltf®5 feftlCKI 1WJ K^fllt^l^ 
“tt 5 T*l'*1 (Constitutional Government), 
KtKtft5 ^iftKtlCKI 515 Rftl nfllWI 
l^ltCK ^ 5f*15t5t1 ^ift- 
’itll'KI 5C5 5f*15ft1 fe«K Kftl (Calcutta 
Metropolitan Development Authority) 
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l 251 1*, 8a idjl 


wrau fort* 


ci fife* ifaaiRi ar?i veam. <®i ititfa* 
fcstieia ieit *res i 

tstll <«V fa^5 ifaSJft « itltfafV 
ivfa, 11 lltCSa Sit VI, felfc * *p- 
c<t«fita itatitfavssi ^»ia vae^® ifatu 

VE11 

0 ) <2tats«i 

W 4V (47 l^fVl 

i*ne4 *itci, w i^fea ^fiefra 
itUd Cl SltW vtfc, 
^®tCV 1*11 ?S fifltll (Diffusion) I «tfciS 

latest ^fivtvi itatfav ifai^i acfc 
aritSPTa StlJEl I «tlta*l 1C& lltCSfa 
toto, fa* fa* iaft*nr nta ,o ifav 
i 'sifiit* i «?f8*i *fdfa* ^ * 1 * 1 * 
m* nsfaa iev neitena vci i on 

fl^stCla VC*I ^ ltdt* ( l^atCI Itdtdl) 

^eiv f%*gr ifai itv aFd nfa stli 
vcai i fa^ filter «rsPi^ ci srtstatsitv, 
^ta awr fag fag vsfeti g-cae-ra ita- 

"ifaV l^’lE’f* VC*1 'vfc *E*rg I 'SfCIV- 

cv'c® *!tit* m* »iv% ci, cvti« evti'e 
«i^ti ntanfav incfa vci ^fs *z* 
411 4V flfS lil «fta*1 VEIES, its mi 

«f?® ^tw« mi C«EV l^f fa*1 

«nt*i *w atai i ^ 

1<*fa *tt*"lf*V 1d*tc4 «ltC1, 1**1 « 

’fn idfa *rf>i « 3$«s idfa* frfte&T* 
favfe cie* cii fag itisfav fentvts <sr?*i 
Vta, «ltita fai^l n*fafi>« 4*afta *t*1 
fagfel «t«tltfas ?*l 1*11 itm 

in m Tpr ’HTf^n cil$ia seu$ 
ifai^i wtci ci^li frrfanw iatc®F 
W <*fa*ti «rata «T5 *r fa*r, sffavti 


cat^S C»ltCV*1 11 1*C*$ stlV* «1<gC** 
favfc dev fag ltdfav §*ltltl <Sf*1 
viral *i<. fteveia >rdf®* £ifrij 
'gei ci'® i ^faur* inti^t*) cvti fe*t®rtfa- 
11? *ie* svei feMg v*i1fi « veira 
^fa'as^i fai i fai icn 'stai fa^g; 
iitcva 1 n"1c 4 «itnta ivi cxz* *it«ri 
iri^fa vea vci 5t*i orc« fadev i 

«fita*i'iciv iia afpfa^if-iifav itata 
adtva i^tai «tfal5 it*?f®v ^ficba 
ifafa, vtw « mi «i(cv i m it^fsv 
fcaflcslra «iital itfe, ^tff®, 

vtBf « n:«fa aint«? ifco5 ilea i 
iv*f ^cal%aii '®tac'® ^ci w 'sta^a 
«titv <sf^ c i veafav, ^t«1 ivlS iru 
leu 'sea <s$ «titv an^ta vic^i, ii fa?i 
^civt> 1 'sta^ta 5?E*ia i*-$ i ^I'stca ^tai 
^ftffaev a^i vac 1 ® iw-i ?eafa»i, fa^ 
lev lev ^tai m% «Uvfa« vs>w 
veafli •, can—fivtcafe, ^i « ivi i fa$ 
astai i^stca ifaa^a veafai ^stateva 
vtv v i 'sta^eaai ^titv ua?ta 
vae^i ^Mcaa sitsta ai «ftfaeia^ta *m 
faiten t^eat^eaai «tvca ^sfatv 4*1 
vae®i ^wci «aai nea ie«tcaa 

®re« ii ititfavi)i faitei I fa^ai a^atei 
cvti cvti 41%ev *ssji vea ^®ta ltd 
itena dv «iv faitci >3T?«i vea, fas 
fltsti vtei ntiar fae^fa^ faait 5 itft 
l'® il <tt% ii vai ge«l ^®tc?a iwftii 
dev dita mzv cvti« cii®ta 
itaei aest^tae^a ituei 'stcia ift faea 
ci^ ltd <at?i vai gt«i cii®ta «tit«r 
faitei i fas i^itci atn ®v*i vai vea 
atev i"^< vtesa «tv f?itei i 
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«Wt&, 1972) 

^t**i 

«itfama, fcifaa ^a<, ‘Statai ?cii 
staffs?* nfaa'tcaa ataia « *laifs i fV* 
atatfa* nfaa&aa ?ta«i fa, <si wtars fw 
-srlatcfa *a a^taa a*tr* 

Wf *ta«l ?C1 1 W 4 * al 

«PW5» C*fa« ’F’ltq'*! 3*1 ifalf® i§MS 
W$ Wife I ^taf ftlpl c^« 

^ Ifca =>11 matf>* ifaa^ca c*ta« 
ifaa^ atataas: <**fi>atar stains 
$c^ ?a =n1 fe*rt?m*n faat*-facs?cwa 
*ta«l sfasAa al a?t^t*r mat ai $ta 
srcsr ?zs *ffca al, c»ratca 4*tfa* *fa«| 
afar® *ftcs i 

itatfir* ifaa^caa *rala *t« £ ( matff *, 
Csfrltft* « Nfav (Biological) I 
caMs c*ta« fassfata *rc®, a»r»ta nfa- 
a^caa *t? £*fa* fcaficfenr fe*fa 

fa«a *ca i fas 4 fan ; mata arses* 
■situ I TO* fawfat* sirs, *T5 25,000 
<$taa aw ataa-cltla <BitsjsaVi folaa* 
iffla^a «a^5 £fai aa ca, iJia* ®tf® (Race) 
rttf w ®tfea <?®fa* licaa £tc»a ?ra! 

atcst*, alaffaas nfaa^a mW *ca*fo 

faaa aacai ates ^tw’5m *ai *r*ii i 
(*) cstoftft* «fta*t«ai—cstclifa* 
^tatfsai Htatfa?? nfaa^caa as facia 
*t*i i fafe* csfoftPiv fanfa « «ret» 
*t*c«l aaa atgcaa matsa acS, ^aa 
sit?caa *rtv$fa* £afit&fa afsa^a *a I 
&rt*m*n c*ri faslcla vw ca 
ia feats 4z*i:^, ^®tc?a wj 

c*ta« ajf® ^ac$i ac* afftmita ^ 
®fHa aifr? « sta-stat? ifastiai 

fo$ ca$ ajfo ifaa ac* 


<«c*f a>iffe m*ta *a*ta la ^fta atfaftai 
?tfaca c*tas 4? sa casta? Ft^Stts 
f*S* fwa l a^cil ^ta 
^ficfcra ifaa^a i 

(a) «fH*rwi afaiiajta aaf« 
aaa anf^r^ nfaa^ ?a, cti latcsfa 
^tfscia^ta *fait%, fafaw srf^caa nta^^v 
»f™‘l#. ’rNlf^ff ’tK ^ifacaa c*W 
ff'ffsa 'art^i nfaa^a c?ai ata i «rfa^ 
^ai’-aita Ffci late® fa aac*la la'a’I « 
s§l cac^p f% aafcaa italfsf^ ifaa^a 
a^c^> *rtw, ^51 a^ata ^c*r «itatc?a cfM 
fa-sj cFtci nc^ i 195 L aftci ®tar®a 
cn *ill farniS ^?ati\ *tfaq acwa 
fa* 2 c^tfe 49 97 atwta 9 1$ 42 

(2.49,97,942) | «rfa 1961 itcia c^aita 
facifS aRjitaf if^a ac«ra ®aa^aji crfl 
ala 3 casfiS 49 25 ?t®ta 2 1^ 

79 (3,49,26,279) ; ai aica spa- 
^•aifa ^caci 4* c*tf3a ^ i 4% ufaw 
®aa-arfa Ftr*r mcaa ^ata, ct^afa «rafa, 
atcaia «i«fa. f-m aa^l, ataatpa ia^ta 
latC^ ca aa atatfar^ fa^m call 
facacw, ^1 ^tatcaa nfafs 5 ® i 

(n) iatc®a aia—a^a^li natcof 

caatca aa^ « ^c?a 'sifaf^a «rtatf * 
*t*jiN ca«ai ?a, c*rl 
nfaaxscaa ^ta ^a| *a i ca ’latcsfa 
^a lfa^< 4AK «rPsfe ca\fif 

fentafa ^a i^tca oac* , «iicaa ara 
sfrai « fa^a^h, caatca'e maffafap *tfa- 
a^caa ?ta «(a w, fa% ca latcs? aifap- 
m«twa a|®i «^a ca^t, ’rattapa >itatf«r¥ 
nfaa^a st* %a ca^l«'aatft'51 

(a) 's ^<,"14— ca c*ft8) 4* fa#a 
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f fci n ii nfatc^s nfadi-r sti 4 ia, 
ciitci fafss iti 3 iifg |9 ic* H"tc4s 
cfti* utm cit, astpra anr itHtfaf 
•tfta'fiia «tt* cit 3 int i fai cit 

4ft citft in citftica fafas iti3iitw a 
iv*M 'Bftcn, w 'sti?a hit ititfaf 
•ifaa^i f ifftal i fetrwiifi nfoa iw 
iscfls ftitftft ci ii Jtra'sti fcnartfai^ 
ii3ti *ca, 'stcia ititfa4 *rfa 3 's;ia itwi 
‘Sttwsr ffwa fa«fa itw iiiti 4 Rft 
feUftfalSCfa Ititfaf "ifiltfwa 
itai froi fii4 cl 5 ! i 

($) mt«t3 « jirtai—lit* 'sta 
cnt^ itmitwra icit«ti3a §ia 
I Cl lit* 51 C3^1 arm 4is 
f'st'sc*, 3 v?w iifi 4 ta « f td"t itii 

fW. T^tftfta CTW fltstl ftStatstaf, 
Clt 1l1l4S iQl'ill ifa let, 'SI *(J ’Bjf^l- 
4S'5tl3 I 

fai 44$ ifas^iSfa uttfs ititaif: 
ifaa'Scia Re 5 ? ff 341 iiit«ta iti 4 I 
cit Ufa 'stda fasfafa's ivffss 
Utlfaf I til Hifata 1?1 fafu 
All « ifmcia c* fa i$ta ifai ftlti l 
irafaft « ^ijtw ititfaf iffll'SRI 
iRiti « if^* nfaitn ifcta i c 4 ti *3 
iifat wtea ifatli irs lies 433 
lltfal $1Jt31 faa 4C4 C4fa C^fa 'SI 
^5f31 31>tca 'S C4t^ C4CEU 13 I «rRt 8 
.’UtOTf Iftffaf fafa (Cultural base) 

faa fia cfti« i?i f tfaf t« ai §st3ii4 
1 fU fat's I Wt ■f'Slftl'S ri« 1 tl §1 11 
faff itllfa Clfll, iRfftlf Iff, SJ-51- 
^as* Cfftf'&ta, ClftllK faftlttfi 


tjtf st^fas ffi 4ia «ta fttftil 'S'? 

fiafaw i fai ci jcia ufa 
^a's it?, tn, fnfai4ta4 niK sfafaa 
fftw 'aft *rfaffifft ftftiJt ifftef 

1fal3 ifil* 49CS lies fl I 

(5) 4fi3fai « »ti— liters %•$ 
fifCSt^CIS fil'StCS ititfff ifsi^i lit i 
IllCIS 1ft 4t«! HtCSfl i?i «rc$t8R t?i 
4CS 'a 'Stef fteffi els i 'sis is 
SlSfSR^ Cl UtSt^Stl'B (%fis 'SI 13, 
011-3^1 ^cn irtitcis ^rcst^i fjt^ils 
cst't^s «fra §i^f si cssfa^i 
C1C4 111 Itltl ft? flltl^Rlf 313^1 I 
fff 431 C4t3 fl*5?®1 Cl| Cl, «lt«1 
4®fl ^Sfs fSl'S Iff 11311 vflsfl^ffl 
433t3 C3 «M « C4\-fC^3 4lC3t«1, 
ftlf 311 13 It^^fif faf^ I ?4S11 
§sl3i 3t 'SfiRffcag i3c<si «r«tafi, 

ffl Cl3tC3 44 Wt15^ flftS ?34t3, C3 
ltlt3J 43C3 4f •StCSt ,5 f1 CltfC^S « Sffl 
§1^ ^ij Re's i 

4W*fs 'itcitPila ftm Rite'S cicsfi 
ci, facia itijii f fa fa ftail itiffaf 
iRl'Sl lift's ^3 I 3 T i3tC1 wtiai liters 

431 44 ^rifafll 411 C*ftl^ft, C33IC1 
itiai «it«f chic's ntf% ewe-tfl 53111 c®3 
3C3J 44 ftatt Rent's « ^J3CftC33 fftl I 
'StSI 5t3 C3Cl3 4^ 13t®r3J3^f3 it^fl 
Ift3«1 Iftl 431^ I «lt fill C3 f^l 
4f3C*l 4C3C1 'el 13, 31C33 *13 3fS Rf«3 
ii’fta ^^R's ^C3 ^3iit«r f t«f ! 

4t 11 lift lltltlll fIf del Itltfal 
*ff83^1 flfftCl.faf 'SI 4Sfall 43' 
fa miH 113, 'Si ftlttia W 433t3 fill I 





’ttftfl *n:«fj « %T$i *n*tt 
9«1 fir, <5tC9 *19^*9 $#19 (Internal 
conobustion engine) 9«11 f? I 4$ IfilC 5 ! 
9lt9 49 $ «rtwr C5t$ ?i faftsto 4?* 
49$ fnh i C3*I 9 9faft99 fati fafrafts 

«rc9i 9<rct? *rc9 9c«r^ «r«99 9« c? 
«r?»i 5tt*Mr ®?$ u, 9fa W9i f*ih$a 
»itqt9 « fnqcq *rttwfi9 ’tf® ?c? 
9tt9i ftfcn «tfrwfq9 9t9t9-fw99 
Ifiicq? #jt9 ^tfi « *mt*9 
irc<w ^rtftc^r ^ft?9t9 nfers ifftfa 
9S1 *? i 

f91 9«lfo Cfft^ «?tC9*l (Felix 
wankel) 5?tC*l 4959 vftt9 43$ 

4?* *9 ^faiFra 9rtiif®i 9^1 3*K9 
9C3C99, 9IC9 99?tfl *l^r« 

fata ^fsrc=r?r *19^9 etc? tsb 
4t?t? Wfe 3 !’*!? 4$ & 399 tfac*? 
nt?"»ff39 ^»R1 9«9 C*91 ?t?—49# 

*?tC9»! 4SfC9 fata $1*119? etc? 
4mtf$ ft9i 9 «it?w eftfe i 
?f*4 1954 qtc*l 4?tW9 $fta §Stf?$ 

*nft»r, 9 <itfa 1960 >ftc*i 3 c"t? 4 $ 
f? fsr i 

f91 1970 ntw ?99 4tC?f?*t9 9<WtW 
X* ?t9tq « c*rt#a *ft|ta ftas ^lil 3 ! 
*W9 4tt*tt9l ^9 *C*11 ^9*1$ fit* 4$ 
^tw»l $f*R 9twi 9ttl 4t9ft? V? 

$h»« i 

1960 »TtC93 cni^t? faC9 4jC?ffl9t? 


C^tta ’ttft $^i99 9?tC99 

$fac^3 $<>*lt99 9 «J2rtsr 4^fa?1 ^5 9S9t? 
WCSf C^l ^9 9C? 4^\ 4?C"lt? 9?tC9*! 
^ftac? wtcufarcqft 9c? esten i 1971 
qfa C9C9 ®t*rlw? c*irta ?rt#t 
9W Toyo-Kogyo Co. LtJ, 43tC99 
^fta^fS 5 MazJa ’It'll 9C? I 

9?tl94 *fe q9 ^tfWt 5 ! 4*1 
9tC9—(i) 49# faf W.^fs? C?tta (Rotor) 
4^ (2) ^1 ®t9,t (Shaft) I Ifac93 C?t$?- 
$19 C?faC3tC$$<. Ifac93 (Reciprocating 
engine) fata 5 !? 1C9 $«I=M 9?1 HC? I 
4^ C?t^5$ ^t^f 5 ! 4 CldtC^ f*l41 ^ 
9C? r itC9 5tn CW9 I 49 *f5 4^ fttfCl 
f?C’9t^*l '59*1 ^f9 

•ft? 4?‘ C?t^9$C« ifi 5 >T9t9 9C? I *\W$\ 
^IC"I 4t ‘ST/f’T C9t»«4 4fC9tl 

C«fC9 ** 


v^T5K 



1^’ feU—(9) C9tk?9 4^ «19^T9 
^9 C<IC 9 ’tit 3 ! f«!<* ?C^e 4 ?^ 9 t 9 tn 
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* cnt^fa fieri-srcftil tfcsi sstsi («t) 
nsstw ferns fens &t*r nt sra i (n) s*s 
?c$ citsl ferns nts^s jfa ntw i 

B<>f ^ipsr 



2 S1 fe—fa) nSTtCSS ntS<5S nts« 
itt«s nsi nfa-fens «wi ms« 
nstfa^ ntCW, fa) nsSfa ntS’S 5tEH 

nfe *scs, (n) wins ntffw nts^ss 

cicsts ntfi 5 * *$ stil ^fas 
mh ««j^i <*si nfa fi’fass sfa nstnfs 
** i 



3si fra—(*)stw «is« sfati * 
ciclti fiai-wrii «tni nsci nn 
nts^cs sfa ntcsf, fa) Mfiw is 
ntS'»lS nSTfa *41 ISCb'CS cs^ft st*f 
*itcs *c* i n§ nists ^efeftft 


fofa 1251 s*. 8s *[<<m 

Sffa^fas (Spark plugs) sfatCST f*f«tC«J 
nfeltlfa 1S1 *1, (1) ns^tCSS ntSSS 
ncnvtr® cstfe *c* stc®s nsi utn fiss* 
St* I 



4si fi>ai—fa) mn *sts ntftw nts- 
«ws stw nests *11 sfats « cncSti 
fiascos nrtsini m ms ^ci, fa> 
nssfa nts*ts ^fa itt* nsi sfa mtcns 

btl CSt^tSS fens f>5l IStS. (1) *SSttS 

mfa sc* i 

CStfctSS CISTSC*! nifii *fatS (Gear; 

ltd, si $fi ’sfajtfs nsfe %stcss nc«r 
S* i cstfetss \4fas it*i 5ji ^fajiJs 
^<s ss n<fa nfi S4¥C1> n^tcs it® 1 

intfe sn ifci i 

'«stw*i I fats s>tst®i ntsi 
nil itti fas cs^fas nun nifa niifa- 
smt csfamtcifri n«ffa fils ^facss 

^fes mtlS lints CbtS ntSI SI I 
^ISl^flS fabttS C11I Its Cl, nifc 

nftsfsifa 195 V-8 ^fatss 

1029i3 nil ntc*. its 38S[3 nil 
If^h I ns *sfs 270 cifaf nsi ntssi 
425 is csfafsfrfs i nis fati, 

185 ninths 'estwn ^facss 633i3 nil 
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®ts SWT 154f5 st<a sfasrta I 
4 ^fartS 107-5 rtfaf « ^rfS'SS 
140 SS csfafskts; ^<T«* «<*-*StS 

ssl sts CS, 3stiss ^facsa «ltS®S 

«rt* ssts cafarrttrtffc 

£fa:sa jpisfs arts 4 srrt 'aaipr 
arts «rcfa i sststs cm sts—4si5 
cafac«ttwffc ^facsafafcs erfsstca* f?fa 
sfas^cs* ss? if faa wts «rtc»r «a* 
stsw-faisrs sfststsstal- »rf«rv *fafssts 
sfau® stasis arc? s^sfapsta’t 
so * #ifT ^fajri>s «rwt«f=f *s i fa<s 
4*15 '«tw*l ^fafCS SjtrtS «4ts^s 
afasfa'® "tfa* ss ssts^ fc^na *7, 
SCS CSt^CSS *{<S*S Sfa nt«?1 St7 4S<. 
^1 «toi*®tcs sjs ■aifacit ss»tfai® ss1 

catfcas <fl*(Ba *3[3l \<WS *Frt SJl 
*fatl» firsts ifes «t^TS CTS1 SfS 
(«tfa <$rtS Bft* <Wt* ) I fas CSfr- 
ctftrtfik $fats 4ssta <jfli ^4ts 4*sta star 
ifes 4t«tS C?S1 St7 I ^fastS aft9 
sal csrt» stra cs, 4*f& 'estw* Ifawa 
3^-^rtS 'STfS *StS ^S-ifes fa^S 
$facsa 3Ffa-^rts **wa C5C7 ?s srs i 
1968 strt fcfcfa<®tfsl5 faf&nts 
—Srt® fcfaftstfa^as CSrt 

Slfifa-sfafo* (CuUiss-wright) 'eatWS 

^fas sstsi y fa , fat Efatsta «ta c?«si 
W i salats wt*n sts cs, <4* 15 farts ajssi 
sfal sitwa ^fiis esc* fapfo srts ^fas 


^Stft® *7 47^ fa&S IfatSS CBC7 fa«T 
stefafas, wfasts *fa* scstsrfa® 
* scWf? *s sfarfjtcgrtsa «rert$® *rt«n 
sts I cartes ^tf&'s-at^i? *fcas* ss csfasi 

SW CS, 97fET*I IfafS S^ntss SI7S5*T | 

®\Q ssn CSC® <TtCS CS, «7lcas 
csfat?rtcai5’ N «isfK fnh ^fars7 
^ffei sjtrta S5S i 

195 ^mfea c<fat2Jtca{B^ 

4^15 cutoff nt'ft 3 185 «lSlfa 1 7 

csft^a stfts swt $«rci 
CTS1 Sts—(1) ^ssts CSt^ 

^? e 1—67tc^^ 95 fa; fa/fa: nresi 

StS 13-6 CSCflQ 4V: fatls ?fa:s 95 
fa: fa:/s: *ttssi sfs 17*9 csc«® I (2) 
sdf-» nfs— astwn lfa:s 170‘3 fa: fa:/s: 
«ss^ faf^s ^fa:s 150'2 fa: fa:/s: I 

s^jfa '■tttsfafts cstui ^nts® 

Sn’SI 37tias cst^fl 5tt#t 

«S« css 1 Sts CS, ^ St^1«fal 

s^ts 110 fa; fa: &\V6 *rtcs 
sfa« ^sts sss sfaw cs*it^ st^a 
^stastws S'® i^r sea Stc^ i 

^®ta wrtw*! cst^a ?tt#t « 

cst^a ^Itft Bt^fata swt 
farts csts stfaT s« ’ttft s'as'cia 

sas 3 atcf^ ^faesa ca*ita ws ^s I 
partis sal cai^s *ttia cs, 'stnts’t s-tis 
sivtss ^facs cs «s^l faat^ "tfas^s 
aitscs, cs ws |f??s-§^ntfcsai fa.sc^s I 



to 


c*t3 cto 

TOcw *mfc foia f^*r*r c »rc^ tos^i 
to cws to, cw— 

(1) ^(5 fro ftft* TOf? *ifwM 
«r*tfo to, *tt* ^wtfSif TO3 

3*11 $3 discharge | 

(2) Ufa *ito 33^3 to 3 ^fro^t 
ft3?n i 

(3) iflfBi Ufa *t«ft$t3 C3 m 
TO, 3tfe, 3tfa iWo TO «itwr, c^r®f«T?r 
TO 1 ft'Sfft «333 •tfifafa ft**f ! 

(4) 33^3 faft* itw ftf*T 

«W '®1 ft $tC3 •tfii^'S TO I 

(5) snftfBs «i-ntci3 vi^fin TOft 

<ro «mi ft**f i 

(6) =n?lfBa TO3 3t»it3ft* frfr&J ft ? 
itft ^ to*1 B ftfnr ^nt^r^tr^ tot* 

3^3 TO WTO TOt^l TO TO TO&* 

cTO^fitetc* 3»ii C3re *rtw— 

(*) fe* ft nfa^t^t 

«4tTO TO3 TO «tt^®it ft w to i 

(*f) c*Nt« 5^1 (Silting) *1^ 

ft^l ^3*1 C*tTO TO33 TO ft *1 I 
(*t) =t^)|5 cto *\m *ro TO c*rfc 
*»| 3T33flft w ft ^i W1 ^ to 
TO w to te*isj* ftsn ? 

(q) sififBt* fevttro toTO 

*31 cto ntra ft^i ? 

($) Pto ^TOwr cto c* 3t3 
4^5 ¥3tf5 TO TO TO^ C*3=T TO I 


(5) si^Ofl Cf ft CTO TO fat3 llTO 
31 «HT CTO ^ Sf^TO 3fTOt? *3tt5 
TO3 I 

c«r«n *TO C3, cTO *tto 
to* 3*3 to ftsslft* wTO 5TTO31 
TO TO* TO* qtftm c?*c* 

fcsfss nc^ ^ifttrw fro *t«i >rs^ to i 
, TOTO3 cto TO-f<sf3 $\v§ c*tc*i sft 
CW 5tC3tTOf% TO3t**, c^TO 

«rr3t*3 wfti ntc-r *rtw «rr*r i 

»[TO TO^IItW 
c^rfj ftc?^ i ntHtora vfai 


«I^fts River Research 
Institute-^ aR^tf 
KWH FtftCT 1\ZW1 1 

^T'SFfa ft®ii:^ 

^Ffli «rit«F, cn ^to ^to 
«*tc»itwi f fll i 

«TTO^ ’Ftsft C^r, 

ft *ff?^t e i ^*i toi» ^i «ft^i 

I ift* Cl ^3 ^43tc?3 «1 
«rft^5 5ft, Of^w ^3 
3fC3^l5 'StC’f «tn (Segmentation) *31 *3 I 
JTfatW: Ufa £T$ *W\$\ f3«tcit3 
3t^twi ft^i *3twi m 3tr* i cw— 
«r^ P^tcFfi >iw 

120 ffa 11 

50-120 ’Sf: 9 

15- 50 y: 5 

15 y: 3 
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371 7t*. 3vpt3 C7 «WShtt«ff 

*71 «ft=ci 77 *t 7 . «t 7 «f 7 AB-c* ftn l7<, 
fcl ^ 5f7 ^trn Al, 12, 23 47<, 3B 
®tn *ai 5t*ii i 


ca»f 7t*f3t7 wcw 7t7t7 e f'®: *ft7£ ftfcf? 
3I75f? *7] 57 I 

771 7t¥—a, b, c, d fa?^ 7^ *ffo- 
C7n 7t«71 £77 77teC3 v„ v 2 , v 8 43< 



<717ta Al, 12, 23 43<> 3B 47 

77fapl7 a, b, C 47^ d-C® 7«fta ®fC»!3 

7'i)a®1 3t71 5£ , 11 I 7®)7 77ft 
47 m9 echo sounding 75if® ^ 3 ?m 3 
▼71 57 I 7®t7®t7 7f73ft 7ft 77f®C3 
^i, dj, d 8 43* d 4 57, ®t5t91 7^7 
^ *t77t7 «TWOTl c*ai*»i c7tfcl$ 
7tftf®* 73)*7C1 4'Stt7 «f*K *31 C7t® 
7t£7— 

£71^ c*WH - 2(Al) d, + (12) d 9 

+ (23)d s + (3B)d 4 

Al, 12, 23, 3B 4$ *f¥»i ^7T ^tata^®: 
Sextant TORT HtftTTT 7t71 5t7 7tC* I 
7*i)7F7t: < | TfiKfatf *I«fK discharge C * 
▼*tCT «t*l7 *71 5:7 3tl*— 

<5»l«r7t5-( ^ 7ft7 ^7)7 C7tT> fllRffOTI 

cvar?*l ) X 73ft ®C»13 «t? 7f®C3*f I 

* 15)7 4 ? TfC7 «ft»i3 7f®£37 ®rf7c® 5Ri 
*Tt7t37^t C7 *17 "7ft7 «fR17 7«ft®1 7t7l 
5C7CW, C7^ 77 ftf®* 7®ft®t7 W177 
’tr^m Sftm 5C7 7tC* I 7t7tW. 0 2, 0*4, 
0'6, 47 * o*8 itSl7<3t7 mm *tf®ra7 catn 
%7 ®t7 It'? £7*71 57 I 4^ CTC31 7f®- 
4 


v 4 , ®t5£7 <77771? 31 discharge-47 

>T^|^37fS 4»tE3« C771 l7C® *rtC7— 

Discharge - 2(A1)J, v, +(l2)d 2 v a + 
(23)d 8 v 3 + (3B)d 4 v 4 
4s tC3 7ft 77ft C*Pt=T ftC7 4tl'8S- 
nw «rt®f* att7 5-3 fa *ta «F?i2f3t5 
3t71 7fa. \5t5t s ! <3rt7C® 7fal 7t£7, 

^ fat-fa vfaTi ftc7 7tai 35£7 77ft *▼- 
«T3tC57 f* 5tra 7faa^7 5 t® ntta I 
£®3ft 3ft 7*ft faftss ^£7 4*fc ®fT7 
ftsjfft* 7aftl 3 f 7l 5t7 7tC7r, ^t5C«1 ^171 
35C7 3w)t® f3f®7 JI7C7 8f*(«t3tt57 

f337 ^37® 5«71 3t£3 I §7C77 
C7£7f «Ct77l ^t3C® *ftf3, «tf® C^C'S f<F 
8T»1 «t3tf5^ 5£«5 (nt7t77®: 4^ 
*ff33t7l^ fV^C^TC^ fit^t-t «1 57 ) I 
®tC7C^ «rt77l *ft7l 7^7 'Sf9l2t3tC57 
nf77t1« £77 ^7t® *Tt7C7l I C3 r t7 4^{5 
f3C-T3 75)3 C^t7 f^C73 ^tC7 »Tt7l 75C7 
f3f®l£3 7f42t3tC^7 *tf73^3 7tfe, 351 27^ 
f5C3f C37tJ7l 5W1 I 477 7t3tfl*l 
f7C7^ 3911 7t7 C7, 7?tC® ®Fqsf3tC53 7ft- 
3^C33 7C7 3t7 ft£7 «tt71 ▼tWl, 3tf® ▼ 7tf*17 






474 « fam* [ 25n 3*, 83 »KfTi 

(^t*rai 3*it3i fentrft ) nfiqttis wftc* w *r^mf5 3j3*t3 vz* 

*ff33<& *ti 3tt3 i «*** w fc’ft'rtws i 

f^f%? 3Jt3 £3®tf3t33l 4'®Pi?[ Sediment load “Sc (Sediment con- 

3t333*1 3t3C3^, C333— centration) X d (discharge) 


I 




c*r?r«^ cwrafit w6 jrf%?r w qpr jpr^ <tm& cnefrV'Sttotltc icy** f?t>ni3 

2sk fo 


^tf»l—10—’20mm, ^W^Pl '20— 
‘05mm, f*if^ ‘05—’02mm 

*fft—c>ltkl *02—'005m m, fafc '005— 
'002mm 

^t«fj—'002—'031mm, *fefro 3t*f1 
(Super clay)—*001-4)3 3^6 I 

3Tt3tv5 *lt3t3*n®: ^4^3 (Sediment) 

®tcn «i ?mi i c^rsfaT 

*:*ii— 

®*lt^--:*ltSl *20mm-4)3 *rt3rt5\ 

*2C—07mm, faff .075mm-4)3 ${ze I 

C3t3 3?k® C3 'Bqtfl 3C3 5C3C3, 35ft3 

nt<fts*r«: 331 3tt3; — 

(1) < ®t3—C3 *TTO C3>?1 

»R3 313 TO «J3Ttf3 3tC3 ; 

*)fl3 WTO3 5 T^c 4 *tP| 31 I 

(2) <5»1l3tl3 ®t3—'«»lt^3 C3 TO 

3?|3 WW** C<Z* 6C^| 5^(3*^: TO3 

C3tn ^ *\a ®*rc?ci 

*tfal3 TO I 

3?f3 <5t3 (Sediment load) 


Sc —Sediment in gm/litre of water. 
*f4t*3ll5 C3C3 C3<1 3tt<3 C3, 35^3 <3t3 
CTO 43C3 TOtC33 «eif^3 3^V 
®3t33 3t3 TOl 333t3 i 4)3flW «H>P5: 
3^3 fjfa* 3®)331 C3C3 nfafaC33 
c^ti^3 *n?t<.3F tos =>^i *ivats 331 

V I S5t3H3 3?31 «)53f3*l f33«fl3 C3 
Cffa 3f3F3t9 nPl3 333 C<5 331 V I «•> 
»f3 ejfjpfll '@t33t3 ^fc<3 CTO 3J3*t3 
331 «3 3tl3— 

(1) f®3ItC^53 (Decantation) TO1 
f33t3 (Beaker) 4|^ *PJifTO 

*rt3t3l«: fnc^fe, fafa'Stf, 3trftf«lfrt3, 33f3 
•fit® 3J3?t3 331 33 I 

(2) f*TC*1& (Sieve pipette) *t3if$— 

3C33f& eftt*! (Standard sieve), 

TOtfr® (*lfai'9t3 (Graduated cylinder), 
f*rc*tfc, qtrftf*n?t3, »&*r «3t& n^fsr® 
3J33t3 331 V I 

(3) ^C5tf3fet3 (Hydrometer)- 
f3C»13«tt3 <33*x *995—1**050 



1972 ] 475 


(Sp. gr-) wtfir* ftfasta, 

«rtrftfa&ta, *9ti> 

991 99 i 

(4) 9&9 $^9t®l fcfe* (Bottom with¬ 
drawal Tube B. W. Tube)— 

B. W. Tube, l$\, raping, ^;n«i«r 
4$ ft ^ 9J9*t9 *9l *9 I 

95*1 >[W ▼HN »rc? w qtw *tsVi 

?9j V, »W 9t<TC^> i 

«ttC^ *C«lfiE, 4*l49tC*9 <.9*t9c9t* 
9^ft 5 *91 $C9C*, w «rt^l 


^tfft* flttftl "195*91 *t* SftJfl *fC9 / 
9f? **Tt9 ^9^9 <99*s W«f 9%i "f®*9l 
*t£99 CswffcS *9, ^1 *C9 

ftw*r (3*9 f&ai) l 

<fcc»nfra cntf 9$to wiwn **ri- 

**W9 *TritW 4 V *flp 9jft>!9 f999 9ft9l 
9tC9 'BtMCf ®*J *|fam9 *91 
w lii i 

4 $ 9**1 ntwi stfata f*®t9ftft* 
*tftC*t&9l *C9 «lt9tW9 <4$ 9ipl9ft* 

«icf fi 'm^f awta «rw ftm®* 



9 t*£«i ^*it 9 ft sfH* nf«tt afters ntai 
atta I *9^<49 mW* «fft faw <49 n «jfe 
9*t9 ft *tf99T*l 95«|t^ $C*9 W 9C9 
?wt* 99fa *^9®t9 §n9 <$19 *$*tf9 
Q*U *|$t® *ttl9, y>\ *»11 C9C$ *ft£9 I 
49t9 99ft WTPUl ^5*lt9ft «f9 (Bed 
load) f999 Sft99t9 €fCf 4*C9 faWtR 
ftfw Sampler-d|9 >lt*tt9T 9?ft 
C9C* ftg ^f^tl *91 *9 I 

^9*19 ’Tl«ft9 , f«: Purics Siltometer-49 
9fttC9J ftllM *C9 9?t9 WTPH ftfts 


famft 99£* 9*91 

9$9 *« I 

(1) C*t9 9*?ft® C*f^ >199 ft 9*9 
*19*99 *9tq ®fa 49ftt* ft* 

9t*l 9$9 I 

(2) 9?) C«t* C9 >19 *t*l *ftl *£9, ®|9 
*ft*tf9®1 C99 4C9t®9 «f59tft 9£«& ?9 I 

(3) 9tC»!9 C99 5tC9t*iC9t% f9 I 

(4) 9<ft CW C9 «J9r® ^C9, 
?rC99Ti9 ftfflC'S ^5t9 ^t9ft9 « Wt9®9 
f96t9 ^9C« *C9 I 



atfta a*a 


at|3a atfrttc**, anaata«nfctfaaftaa 
ara ’ttenfata *l^a jp*!# l fraa ^ 
atMtCWa atfSa fafe* ®tat3j (Microbe) 
f®*1-3fcfaFata ®aaa® nfaa'foSfa i *rte- 
*it*ita ®a-«r$j«r ^3f «wft® catcaa 

nalS f «rw>jafi> catwal ^ntTt=r 

ostf&a—■attalfwraqfe-s 4aa ata ca^fia 
♦laltf i atlBa *fetfwcaa astatta cft^ 
ataci afatfiTO* at$fa n?wfc utlBa 
B$a<si ac»i ®tw i aw ca wta 
fc^la* ait$a> $a w atfca ^ciJrcsR- 
nfe® cafwa *®jfia ara^rBi a fafsa 
®*Nt3a faata nit^a *ftc5tt®w *ifaaf«a 
aw sittofctWFW* 4a faatfc ®t-r iftgnwta 
aja^tcaa ®gnwtf ata attai ate®* 

=lt*tiftt<SR aawa (Nitrogen fixation) 

eft aft ®t®tfia I 

«fafet® afatafra * sttafatafta 
«ifwta *j<ra <y<fa®lca ^ciftcawa ca aa 
*lfaa<& akf, w®fata fata* at^riti- 
C®*-5® (Nitrogen cycle) *|1$$ I faaafB 
fagfei sfarta a*ii aaata i atstwa mtala 
•at «\f»iaatti*ti®watiSi fag fag ®fatl 
^tala'ofia ®Kai afeaaft^la (Leguminous 
plant) ntanfata $wa *ift® wta tea 
afifa afacStcaaaiita c®tfaa nfaatfa 
aar® ntta i »iafaf5ta atafara^tn atl5a 
atlcltcaa aaa wi gal $a®nta afl- 
dftwwa awn atf6 *a—** facia 
aataa ®faHa catalog i ®fa®a ai at?a 


at* f^atca faa$ *fte*tfata c«rtfcr a 
fa^faa ®jtfra argi ata i *tta afanta 
« <jfea w cacaa 4^®t*taa *itgtHi ®i 
cst* fata w ®agta fcnate gi <«a< 
«tr w ®vr®fata ®* 4a®t*taa ’itgtcaT 
gpa qfaasa ®fte cattfifa tefa ata i 
^gja ata irtvrfan ai ®\a®sa gataega 
afl5*i catfifaca a$a ata atac® *a ata 
aacaa ^at^i aca nfaaf^ «ia^ta 
nt'eai ata «iUa ca\fra ^jt:atfaai i 
^a cfltfesi cata aitafa Htttjfwa, 
autwtfsuta afaa^R ^aata ajtntafetca 
a»ll ata «ltaataa (Mineralization) I 

nHtntf-r faaa*f«^ a^tlS «f<t^ 

c«fa «rt^aa*i (Assimilation) 
atcaja ma fewacatm aH i ^faca fag fag 
«Tlatt ^arajf «mcatfaatta aatfsi 5 ® a:a 
£W*t att§f»r ’tea Rt^fBa 

^fa a:a caw i 4taa aw 
^latl (Nitrifying bacteria) I ata*fta 
aaw ati5 caca ’qTtwtfaal ^a^ta 
at^c|tc®Jf fac® ntw, ®w ca^la 
Ht* at^ m acai iiOtai- 
entt^a ai #a ®w ®w at^lcawa 
fag ^-f ntantata ajagtcaa at^ca k*i 
ata i ®ta JitfSa B^a®ta *fca >rac5W 
af^ataa aijtcat^ata mtafa atWTtcaiw 
nftifai «fla \t*\ ^tca 4a aaefa 

* g^ai aataa, aft® aataa faatn j 
fawta aw®, aftat®l-9 
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9Jtffcf99t9 fa9fa*lH, 9tt99 9»|1 *9 Denitri 
fying bacteria f 4 gCTI 9t$ctfcW9~Rap9 
*t$tW1 fiffafai? 9fattftTO9 *lt9T 

«i4^t9 cqffcfajS i 

whfwr sTfat^-fa^f^V^ *ii fag 
c*Vg**i jftlBfl 9t^ci?tnf9 9^9 4=n 
4^ 9it*ftn9 «K%t9 fc«9 c*fl$l9 

9jtf%f99tc* fan i <ua TOf* 4g«l9F 99 ! 
»nt^i 9tta$tw9t¥ ^itwtPmti nfm 
*99t9 9Ftnt9i?i fa®t^ ?Wr« v* 
«fat«fa^ fatEW 4* ^tni 9C»i 

frofte toi—'® ne 9Jtf^fa9i 

<stc?9 c*tn 4^ •tsfat* «99t9to 9^9 
¥«f I <W CTOI9 *fat*|<Bpl Mfa 
9t9i Tt$fa«tn 91^9 sffarSlwr* nsfafa 
<5t*«l WV& *ttC9, ^tC99 9*11 99 Non- 

Symbiotic 49* fasfa CTO9 apfat^sfa 
(Legume) fefk?9 gwr 9fftts 

9t?i «miht srifc^tnR qfal tos ntn i 
4$ 99 m «ffa99tarm 9#ii 99 fanfapifassl 
(Symbiosis) I fef«9 *fat* f99*F*t9 

*TO9 fag fag TOtfa* $%99 CTO 
faC9l«?lf9<5l C991 9t9 ; C999— *lfo9 

gH*p, upfrftn «^fa *w»wr 

Casurina, «Tfnfi¥tI 99tTO9 

Ceanothus 91 9Tt9t®t9 Shepherdia 
<fl^fa fefgf | fag gq nt<*J 9jtf frfht9 

tfgfaw ^wt^fhr ^fac99 gc»i 

Rhizobiura C«t*&9 9Jtf ^fil91 I «JftW 
feflt99 gOT* 9jtffrf99t9 Rhizobium-49 
c*m >rtg* wtci fa»ii, c*[ *91 fafa^tn 
9«ti 9t* 911 

*rtl 5 c'» gfatf kto* nftqtt gfw to 

$fW97 flfafafa* *TtW9 9J9*t9 fa*9999 
»lt¥»IT »Jt« ¥9tV %* TOtg I fag 


TOtTO* $*|9t9 fa^lg «T«t$»1 »lt» 

fc*ntTO9 9J9g| TO« 9t$9C* 9Jtf^f«9t3 
9fac5ft«?9 9TO9 fe*19 fa^fi 3 ll*l TO 
C9CTO I fefatT* gW9 

9fau?ft«H 9TO9 *|"»fc#9 fa9C9 «Hf9 

«TtE*lfa*ft‘® TO9 1888 g&Kg Hellriegel 
499 Wilfarth 499 'TP'S *I9»M 9*9 TO 
CSgfW 9fat§ftTO9 TOtC9T 991 TO C9, 
«T5«Plfc 9Jtf tf99t9 9l^fCTO9 TOt« I 
Symbiotic 91 Non-Symbiotic 9fac5tCW9 
9^9—§«9 C^W*l « nifa’I'S f999 

C9tT>tgl5 4*F I 

9t^l5fC«f9faCl9 9t9JT9 9^4t*U^ 

( 9Jtf ^f99t9 CTOI Jensen’s medium 4t9 
*t*iit«rt® , hr ^fro9 c^nt 
Dey’s medium) ^fa9 ^*TtC9 4faci 
4^ 9t9TC9 CTO ^’ffa 9fal$fnf9 *ft«91 
9t9 fa91 *W 9?C9 ^ V91 9t9, 
9fat§rt«f9 99iC9 Jf^9 fa 91 ? 

*1 9Jlf!fa9l—fag fag 9Jtffrf«1 
9t®tl99 *1991 ^fa9 « «f»l C9t¥ 

9fat9f9¥ -ifa 91 ^tC»ft9r lf%*9 ’TtftC’TT 
C<fC?9 -l#9t«ft^9 9t9J TO I 

4$ 1*9t«ffSfa 9ft« «fa9 ( 

fap9t9 ) ncfl 9Jtrtfa9t9 5?t99Vlfa5 

4I99tg ^C9 I «T99 C«r%9 9JtT ^faltC^ 
99t99 T'IS?t (Chemoautotroph) 49^ 
fa^9 C«f%9 9Jtf^fa9tC9f 4tT*lfa »f^C9(^ 
(Photoautotropb) 9>11 g9 I 
9t&5tWF9 W** 9t>Tt9fa* 
Methanobacillus omelianskii. 

9t^lttW9 Wrfk 4TtWt9F ^«f9t— 
Chlorobium, Chromatium, Rhodomicro- 
bium, Rhodospirillum. 

^®tgfa1 fag 9Jtr^f99l 9tl5« Sffa 
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caW tit* n*at?*t® , la at* £®fa aww w i Itanafa ma»cp a*fi, ®ta®, 
*M i ®ttai Pi P Heterotroph I <fltaa tortSfa, a: «rtwfl¥l, *f«Rrt, fc: mtlftal 
aw *tlri?tw avw artf^faai fprtw <«a< **ct« 4nr« cam ata i 

fetSHtatW P»11-—Achromobacter, Aero- J. Ruinen atf®%®ta* m*t*l «JilP 

bacter, Azotobacter, Azotomonas, cntafep C¥t*T C¥ta *TtCP nt®t? 

Bacillus polymyxa, Beijerinekia, Clostri nita ai Phyllosphere-ui I 
dium, Pseudomonas |®Jtfa I mfifWW* «rg*lf^f®t® aflp-HR* 

ni ^Vn^tenr^a fcfsa (Blue- =H< *ws ntca ca p mtflfaai, ®tcaa 
green algae)—m^dfttSR PRp^ft ^fia P Anaerobes ! 4 taa faniPt® aafora 

fcjftta <«1 «B¥ n'tTfBFa I 3*1^$: atPI Aerobes I ®t§ Azotobacter, Beijeri- 

cacnie^lfiftnptica,®^* *ll[fatsta«l nekia-c¥ PI P Aerobes I Anaerobes- 

CPtatP ®IM ^t?. '*&■ faa <Pa CT>tff«a «M aw iStaRtaNJ a^a Clostridium 
®%a «at®iRtcaa ^mata ntaaata c«f%a warn I u>aua% ®t*1$ ’Itcp ^c«i 

fefecaa *tfci?twR pcaa nfa fo? *ca 1 mirtnr* c«? ^ta^fta atfBs ^a 

an ni^ I ««P »IC«fT ^CSKtatm Anabaena, *ta (Rhizosphere) *ft«ll ata Clostridium 
Aulosira, Calothrix, Cylindrospermum, pasteurianum al C. butyricum I 
Nostoc, Tolypothrix I «it«F aft* atPtflrcm q® #C®«M mis' Siftt® 
cttw w n"*lc# a® c*ftfw nwn at ca p «ff*it® ^®i na «r*i 
patq, ®t* ca^ta ®bt$ pats Azotobacter aifata ata, cnatcn ^fitwa nricaa m«tt* 

fatal ®ta «K <•$ aa ca, Azotobac- Azotobacter CPI ®ta I ®t$ q^fCl® 

ter a^taa c*Fi 3 4 * fecaatatnj at^tfrcsrtaa *n ntPi ata qVi-ns* 

qsfta 1 «pi <4PftCl mtf^faaii itw »t'8«it«Ft^a fcfisa cm* 1 atPi catna 

CPtaa «ft?ta ac^ a^ «<a^ ajtflfaai- apfl $f*TC® *rt«ai ala Aulosira, Anabaena, 
* 5 ftP «|^tsrtP cpa 4 taa ■Jffa-fTCttaa Anabaenopsis, Cylindrospermum, Nos- 
nf® s^a I »ltata s r®: qf® arita W toe, Tolypothrix I ®ta 4 taa 

l^tftili it* aja^ta pa 4ai *Tts tac^ *** naif® ^at a^a 1 aatna 

faft-irrta sttltStc^ a<p ^a:® ntca 1 ^t®*la fcfM ai a&a^t®ta fefstaa 

Azotobacter n$tf®a ^f®f6 at|c«ttfaata c«l^a sDa^-paisa fa^a- 

fettWwtw , caa^—Azotobacter chrooco- ^a -ntnmtfn ^itwta^iuitai (Pho- 
ccum, Azotobacter beijerinekii, A. tosynthesis) * JfttdjftSR PR I «TP fftil 
vineland, A. microcytogenes, A, agilis -nf^al Ftn ^*t CfttP ntpCIJ 

^®/Tfai ntataf®: ^tf® 8 !:®!^ «ip*ia f^i^i cnwi «Ha «ff^ata «Ki«tp 

atl 5 t® Azotobacter chroococcum-p a^a«ft® 1 a §fia ai enta^ (Host) «ita 

«tat« cam ata 1 «rfata Beijerinekii ff^i «ff#ai pn it$c*tfaata catwa 
cai^li ajtf ^faai atfc®* al^t$ft®ra 1 
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1972 ] ante* atfldftW* 

q-faSrcsq awta 1 ! apfottwa *fw» <ft*r^ *twi *iwt»ii*i t ata^a 


q-qt^ fog 'arfcqtsm ^ai ft»n i *qta 
ca*n at*, ntfantff* c*t^ qqai 
*r*folfr* qatfoa *ar® qfra i ®t*t c ]a 
efts qfoqta a?:5r stl qt^rijfraqqfta 
qqfoq caV*f I sal aft qatqfa cfta 
qt^rijtc^q c*V*r atfS cat* atafc qfaata cnta 
ata, ^tacq wU&'S qtaHq qftiltcarq q*>i:q 
«n^qtA aca at? i «tt qfalrcwq at&foa 
atfas aaifolB aa qfoa « q*sr, qt?ci?trsFq 
* 3 < qtfecs fo^ aaiJi qa i c*tq c*Tq 
qtqqc*a are, afaqfeqta, 'qtaaq ai *Jt*i- 
fqata *t*ifolBa qfo wfa* *ac<» ntn i 
<®ca fit-ra fog fog qjtf^fiata c^c35 
^itqtfeattaa a?t»i afaqfeqtt, «ifa sfifqata 
*Jtqfqattaa qqtq qjq*ta *ai ata i atiSa 
fetmtawj *q*atq ati>F« c*fq c*fq 
qaa Azotobacter ai Blue-green algae-a 
artaq-stsF «rf*qqi*«i ^ *ca i 

qforijrcsR a*q*t?ltqa ^tsatatni 
*foa—m* atqtafq*<»ttq fqfspa sjfhtfWR 
wtqc* apfiit-c^tcaa acaj *l5q cafrn 
qfiq^'q, ai aqtataa cro aqtaq- 
fi^caa^* attain ^foatqi *at«i qftri?i • 
c^cqsF atta ^ai^taa c^car c*tq 
qqqqtq at*t« atta i *tat* ca qq ajtftfaai 
qt&ttc«R *w *ta, vt*i iftt&twt 
fat * ¥W atfcsfcartqsF ^artonr atai i 
fai jtftstwcqa fcnfofo atfcfctw ar**i 
•faifot* a*a *tai astl fftc9ft*FW * 
qtltJrfc*tq®r «asprttoqa fcafofo* artnta&l 
Tsta«$ fog^i cafircacq *ta ata i c*fc 
cafe aars cafci atataq cq, ’qeqta^ta 
^aqftq fe«a ^stfea <4* qtatai ^arlfecaa 
Wfaa afa i 


atfecStr*tqa «r{5*n c«ftlScq qfaq^q—qa-st 
nqif^fSa qfqifqaF q*tqtq^q cqt^ft ? n<$U 
cqtqta ^tq cqq cq\q ^q cah^a 

mw «w ? »«l «r*it*r faf^q «r^q fq^fq^ 

Virtanen qcqq—«fitfqq’ i ^a 
fqq^q? ^tfaqi^q ▼taq—^t^gfarq «nlfqq 
fqc^ qflqc^tcq fqqfapqi q^fq i 'Sta 
q«aj—■«if« m ^fasjrc«l yQa fWspqtt* 
«ifqq cqe?l qn qi i fa« «l^fq fawt^ 

Wilson qi qtffq^fqsst^Burtis-niq qtaqi— 

^itwtfqat^ cqtafa qc^ cqq 

q^fcq fqf#qi q»rt i qfaqta qqc^ *1-5: 
fq?ate ^fap cqqttqi qta— 

1 . qt^c^rcsfq qqiqq'fa’l qjtf^faata c*tcq 
qt^ca cqcq qntwtftita cq\q frcq qcar qc^r 
qjq^s q**^ fafanta ^^5 qf^c^rc^q 
••sprtlpw finta mv ca?tq fiaf^a «rtat«fq 
w qi 1 

2 c^affea qt^c^tcarq qj^ata ^acq 
c«s?fea^ta qqfet^ qai qc'? «rjt:qtfqqta i 
qfcftv nw q<f« cqt&t^fg -ar^cqtqj 
qtanta cqqi qta, ataxia qt^c&tc«fq cqt^ 
q$® antcqffqai q^» ^a q#ataft^la «rtt*a 

qaq^a>\$ , «i<.q <—Ketoglutaraic acid-«oa 
qcar—S«>qa w nf Mittal qrjffq® 
Glutamic acid qjtflftata c^tcaa 

c«ftf 3 q ^faa «tqq qtn ?pp 1 «ntcqtfqai 
ar^s ?qta ncaa qqtqfa q^ta 

qai *tt*—'qqqf-rfc qqj^^ 1 

ffqq'trta ^?nq m «rtftq *tq cq^ 
qiqja ^tq'^q (Crop Rotation), ^f 8 
qq qfqrqftq qlqwl^a fefrr catntia 
«rqi r«i ^itqci 1 «qa ^refqft^s *tai ^ 
wt^li qfBa qtftiqj ntfBai qf^i- 
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[ 25 * * 1 , 8 * 


c«r mata cf!i i «rfata tfcaaai «rat*l ma ca, atfo« atlca cat* afa* 

wftt* fagfaa <«l4tata^ C*ta ataata Azotobacter wt^fa apfat^fafata fat»l *tf&a 
fa*w« fm afadtttm at$fat* Azoto- atfcriftcsFtaa c*fc ar artft* atcm TOta^i 
bacter cafta ajtf^faata afatiai fagfcl ca 8 ! I fittaft* ^ra capital Azotobacter 
cafcfata csfei l «rt®rt* a$a *ta faaaktt* aftatla *faa «r«Raw aitffrfaata *ta 
fata C*tat*tC*ia ¥tl1—:¥t* C^t=T Vf (Bacterial fertilizer) a*1 ga I ca *a *tm 
fawfifta <o* fastalar* fnait 5 ® i c’Trfatafc cm c^car w arttftf «1 *wl—wfy 
* ^ $catcatc*a fag fag sPht^-fawfafa aft, «iR *fa, cStaittfel, atm ef^fa I 

*JC3 fcw *|faa«fa *tf^**tfl 

*«lRs' wt*r»t»i fa*l^ c$t<®a*ta$ at^Trta-tt^a *atfca cattaaa 
ft: *<g* *ffa «a *faa<« «rfv«T"»H MR 60 atta «p* «*ta afa*- 


r" 



c*t*r atat* i c**t*ttaa fe*ra cala-attftaa «r<sta *wc4 ataanta fctTO 
«i«* caf®*Jt* ucaa c*a> atttfttatfafc ftaafatc* aifr ajagta mi ft* l 




i »73 ntpra ew c i ?if^ ^«n 


if« 2*1 A\t, 1972 «rtwf**t* f3*tffl«1 
*WtW* C**f c*Fl®\ CW 551 nt&s 
«WC9* *M:*tft*t*-10 *tc* «aflB 9taftft?ft 
wfa* *r**ifibarc** 

*C9 csf*^ ** l it's 15$ 1972 

c*t* «*$ *?t*tc« 

*tf*ftf»F5 c*$t®tr»i* T -*T ftc* 

qtC'S I *& v? c<®* *?£* cafat* (*11 
*ft*:9i 1973 ^tra* f®c*rw *ft 
*tfE*tfa*t*-JO ^-nfo* *r*i*tf* ftc* 
C*ftg£9 I 

«rftn *}gc *9 foft «it* c*ft 
fe*far$ **t*tn* ^ <mW* d\** ft i 
wi faft* «it?f®* *>®i « 

i *ii c*i? *^9lft ?c* 

Hsiaft^, ^t*« w w *t*t* <*$ 

I *ii* ^ftssR *t* c*t« 

*i , f£*tft*t*“lO- , ii9 *itnc9 ®rt* *t*r, «KK 
1973 >itw* wapitit *t*i ^fowi 

•r* ^t* Mf? or*t* ®*i i *pw 

c^t* c*ftl 5 <*« vs c*, me** <•* 

«rt® c*t? «rt* ** «rt* ?*t 800 

fttttftiit* *i 500 *t^i sar ^c?* 

*$ ftatl? $t<?l f"t®lt*'S 

*ak ^®rt* «w<rj iS<fl ^ »*>itaf* 

«rf^5 ctctc* *tc*l C9tn ^c* 

**t* I ^ **—f* fcftVft* 

ntwtft*t*-io ntt* 

*j**i *ni c*c® *ttc* i 

HCtftiTfi’tCW* ^*«f9*t* ww 


*»t*t* 4*wt^ ®tf?c* **t*M w** 
ft* c*t* ntc*if**t*-io-<* fotw** 
w f«rm 9tnt* sinft’fft i 

ml fm*$q *tat* *ftc*tfa*t*-10 
sfipsstc* 41 9»rc *fw *c* sr^Pi* 
ftc* *£® nf*w «r*ffti> *c* c*. 
'sft’Di’s **t*H*t<ftotr* *fi^e 
c^rc^ ^ ;3I) *t* i *tw l«fi 
*r%* c»fl nc<r *i3ii 

fca d\|c^ *rr*c* i 

^t* *f* ^®i *t^ w, ^*»k** *fiw 
*itntf^*tn* *f® *f*r *w *t* wi 
c*^ «Jt“i '?1 c«r*i c**, ^st* sitsrc* *ir* 5 'e 
951^59 **t*t:i* *i* **i 

^ca *tC9 -c*h*Q^a KWA 

« vst* *s ;*** fw 

*t?* nc^cai «itcn, ^ 

^ata i w cn 
*Qc?i9 *c*j^ fw«i 9^, ^fafh 
c*i® ntra ft i 

«tt?lft9tt*a nc* ill fol 9»1C9* *t*1 

*ft **, ®i9 ^tc® «r*tfn® 

^C9—*5t^t*i-f9®t9\ « If^ftala^a 
a f*1 9^9919 ®fC^ ^*^9 ^f*- 

>1931* « 93llfs fe«t9* ^9C^5 I 

^5C9 *ftC9tft*t9-10 C9C?t 5t*J£* 

^^■nf^* ftt^ i ’jft*! cu? *t*t* ««nfc*i 

*^i* *i9i^ c* sic** ®1%* *W 

cnc*i c* *tff* ^^tfl-tst^cf* 

§tm wnw c»icnft?i f«* ft*i 
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«vm 

1972 25c«T Cl 1*F13 ***11 itfatt 

c^ nm* «t3 aro?*? far* i 
c*fa 3 ^ «it«r *tf* i*t*trt3 *1 51*1 
«rtr* fa i 

1973 Jiiw? farw it*r *fa* jfifaw 
*W*tft c’faf c’T^t^r c*r* itC3tfast?-10- 
m? wfara isntfa? ^rt^tc^T ^ <iit*3 
*twt*fa* ^rn fafa* sutfa >fwfa*r3 
nWIra csnrt 3*3313 *n i *nM 
citaisifa #* i ntritfaift- 
10 3tC3 Clfais^l? «1tllfat3 w *t*i- 
•*ci c*il ifatii wtfvr* uttf* i 

sr**i * ^"ifa^c** itmtr* ?m* <«$ 

fc*ti»ll 1 fissfafai 33t3?| m*it*tt* 

£3feaFU 3c*i ir* *r3 i #t*1 

W J3l1*1 1CS3 lt*ttlJ ’fO* «<Ttfa3 

fefowl <5|f«1$ «f*ti *t3CVf I l^ltW 
CTJtfafawtftai ml fe*t3*nr* 4*ki %i 
^ 3tl1 3W *f*t3*OT *1 I *Itritfa3t3-10- 
•43 *1C13 ml fall ^l4 fafa* 3jfe 

fafai jj* «f*N TO I ^ 3 »in Wtfa- 
fWlfal 183115 fe*t* *tf3*11 *frw 
TOT *C3C*1 I ^stft^l *FTT*3 1t3H, 
^ 3»lt3 16 faC*ltfa&t3 31 1 lt|l 3jtt13 
50000 fc*| 3t3C *1 W 159 U|«i 55 
CW *ftHtfalt3-lCM3 C*fa **1.—«W 
f*, 30 ft 3JtC13 C*fa fe*t*1t3 *fa 

<-r*-(3i3i+a of .* -t c*f f* vtRl-jrai fate 1 


«fro* [ 25i ?*, 83 toi 

CSFjtfefasifafal tewnsj Cl, «iw 
lf«*T»fr «Ttl fafafalt3 VtW C*fa^*i- 
**11? ^titr** Ittitfa3t3-10*m3 *ri* 

*3f3 TOU 1t*W* ml TO *11 1*1- 
*tni 31? fa^i 4 «it*ti **twi inn 1 st| 
«)f* ^ m* fafaftfrtC*? 5t3 **Cl3 
*t*f it? 37t»f—43*1 fc*t**it3 TOtf 

*ic^l *ftc?tfa?t?-io «rtin 111 

•itcnfaits-lO-m mitwi «t*t3 irfoi 

*HTOft fciwlft* isltfa 3C3C* I 1973 
*rtc*w cwt?t itpi* iwr > to is- 

*llfi? *(t'8'5t31MJ C*fa fe*t*H 4:*f 

sst? ^tff*. ifirm fanni *< 3 * ^tr«it*fai3 
•31**1 43^ ci^tc? iffai^r* c«r?n? mw 
fawttet?i 3j3^i *c?i*i 1 ml ?9i?f5 ?r?c* 
17 cftlS 50 jpF Ifl^l ^fa 'Bit? m? 
1^3^51 *C5* 5 c*tfe 111* I ^M]K $ Iiff 
cnf?:? it3t? fentiifar®t* c*fa 

1*t*t , f3tri3 ^ 3qt33 «T*f? fififa* 

^lJt51*fa fa^3 *3Cf I 

*itw ^"ic# ^ui^r*? 

^ctoI itcilfa?t 3 *io 5 - 3^33 ^f**ir* 

i*t*tn c«jf«^ *c*i* n? fawt^i? iti^i— 
$ fewis? *t*tw i"ic# >nf *Vs 

^5Utfa fa«tW3 C*Ci Hf *1 fart* 

•arawta am < 5 l«* *rz \ 



a^ta fwra *tfiwpn 


*T® 29:1 q^nft aafa fa®ta ifaacaa 
fas* saca ‘^ata «nwaN ata’ sc* 5 
Uhl fa®tat 's fa®taf$aNtc?a 
fclfafacs ifaacaa SfcfavTOs* TOfo- 
aifi*t ^atfis *a i $$ ®s&tca sswfea 
TOa area sea* ***tsi sttcstcfa sffea 
«tata fastaif* ^itsfasta'f sjNtnfartai 
ifoa ac*a ^rjalt ^fiTOlsa atcaa nfc 
^a?Atc=r suta TOfatarcl §ifas itsata 
*11 fa*; fas TOaN *tac*l sfc* 
**TOta afaca cacs *a aw fafa §*rfas 
to itcaa fa i $ta ifoa a* *a*tcaa 
fisfaJt swt*r* arerrfntnrfa «rata 
sfafta TOa W scaa i 

*s$tcaa tftacs *s£*r « fscita 
s^Tta nfaacaa *<oj-*srfai fcretaa *TO 
nficaia scaa <fw $atat IN It cli 
istnfo, 3 *ta TOfa * nfaaa nstifscs 
TOwt* scaai <ma nfaarea s^fg* 
^Nfawstfa cata $ta facaaa iti 
scaa (‘*<fafac*a facaaa’ a^aia TOJia 
sratfars scire) i 

«fata TOfa ®<ot*t* awititarti $ta 
start aw, a^ata %rt TOtcaa 
sfaca fa®tcaa «t®t* srtfista I fa®tcaa 
artft nt-5t«j wtfs*PI$ «rtar 4S fcafs 
its scare i TO TOtcaa reel TOtai 
afaa fast* *acs csa* ares* to itca* 
fa ac»fa TOU $fre* $sata TO« tos&i 
ftfaca acafa i TOtrea reel TO 
ci fawta-tfi sata, si satas: isasjt i 


tftraa atscaa stre TOai fawtac* TO« 
c*ftre fro itfa fa i ma staa at^stata 
ataira fasfcaa sii TOai ^fta csaa- 
stca fif^ta sfa fa i TO TOai Slafa 
scafa, reel* TOfa* **jfa « «Nfsa to 
TO stafa afajca fastcaa «reta « «mta 
TOt isjsa ca$ I awta fast* ifaa* *Pfa 
24 asa aca fawta «f5tcaa orc^ ca fafsa 
at^?:a aiitfas ^cac^, ^ta ^aat 
4iwi va fsfa awa ca, ittata>ci« ^ 
a?c*ia batata «fata a«?l ^TO ^tauf i 

nfaacaa istifs artsta ^aaiti^ tojw 
ata ag tfa sia:*r awa, cac-fa ®ra- 
itataNa ^t:f at^tata ataica fasttaa 
<2t5ta « «fatcaa faca^ 25 a^a 

«it:n fa®ta nfsataa «rfsii aa i ^ttca artw 
fa®t:aa «t5t:aa 5f:5r ^taai ** iaa 
laaftcaa stw «t«ta cni vaft»iNi 
aa^ta saa awftwa, ^taat ^ ^tcara 
atfaafafsf, fauta ifaaa ia 
fa:a fawla cssai sftfica spaa I naa 
wNal aaa at^stata atajca i^:a p®ia- 
&6fa ^ f 4i awf^ta i saa atai a?«i cacf 
sftatcaa feiaN «lafwtsai sal i 
fas to toc* sNtcaa aa<ca »afnca 
•roc^a Jia^ *:ac*a, catia ^5 
^afaa sew =atataa atgcaa *tc* at^- 
sfata atajca ftwra-cssai ^ftfaca cstsi 
«a*ts «fcatfs i fa®fa ataiN ^sfa 

*:a ai, ntatai atsicas *iifca« fa®fa 
to* fa? TO scare TO ca stafcaa 
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WR * foil* ( 25-1 g«i, 8n Jfttjl 

* 13 * fasfg *Ttf^J •it's fgssfaf-t’rt s?g i _ $trt 

5JOT* 3C?^ ft*t* I *t«R, *U*I «t*t* *<11 c~$ 

f^Bts*ff« 'It? 3 T«t*tP®a w*i£ 5 t»i i ^tai *fa« cq, fgssfa 

'Sf’rr*! ^fC*H, fgvf ■ra'Nrtc* g»tg<433 'Bffa^ff^ ; c’T ■aj'i^fagr 

froths ^51 c?c-ty fesftfl *t** <tt*i<s *ftt« s?i i fai 

^c«fi fa®fc »<3 -ifgf&fs * *jf^j cyg c^f, »4 *r 

^ ^ I ^*11 gf^ 5 *lJ iflfel fj| 9 i g*:? sta 1 ®^ fgsifcg csf&Tfa 



^g fowl* *tfgg<F ^ ^1% *llit*ftca’g 

^t'stt’f “*t3ray fcsgtg fg®fa 'a fosstfa* ^tcgt’l’’ 

^ w etfawtflnti «m ^hsr*t**Br *iifo 

*®Hf* §aMt*fatft ?c*tm*jtc** *t* c 4 t* *^*t* w wnm i 

a\^UU *t<nz*fc *ai >r m i *twi *Wa i *ftnt*. *rcfa>, c>rtf$c*& gtf-t?i 

^t<aw rtbt?i « «r*itfl c*g*i *i®g$ rt^fs cy-rePi $fc*« *t$- 

W, *1 *l*tft*« Alb I ffatW* rtt-at* ®trt ftflrt *h gj I ft®f aif 

f®^ 5 ??®* *tc* f«®m g^H fot^l «IW qpffjfii « 

w gw* <rt*w cgt-lfl ft** <whMj *w 

i « *trt* fassfgtgt* « fast^fc *tt* gj^sW* *t*rc* rtstw fiw i 

Tfatw l 4 * *rtfi cyc-ra (*F 5 t*fpH wf 'orti jt^jh 

*rc»fj *:*h c^, Am *t^i c-rw fofonfo ^?c«tt*ttnm nft- 
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1972 ] asWtfeil VW 


3 ? V'y'* nf% 5 tf*T® *«I s lC 33 f*ft ? f ag T® 

atiwtca’a fecaifw ^tc^rf>® hsstfa? *m 
«rr®caffrr®ta ta^ta fa®a*i a*caa i (<0 

®lf®Catf>T®fa fl ?5 faaa 6 ! a^*R aWlta 

Tifaa’ wjtca SftFrs scat* i) 


«r$tcaa c-rca nfaacaa c^iafaw ®^a 
*ai ag «iOtoa a^wf®, *rita «rf®ft, 
*m«jHTl' fafa* sfefcfa am s yj)- 
as^lc* nRacaa *w wc* wrsfa? a^tia 
^Sal't*? *C <4 i 


fa$ 5 ta *rfaaW 3 B^fivlfasa 3 f%Sl-atft’ft 

JfsI^S «W 


a*R ftssta *if«awa 5jf«*ffY®a 
^fc&i-atfa^ ^i«iw <aitn1fsr$ *rOtca 
'arWIt* t*!tiR®r *fV<t3 ^t^f a *Pfaai 
^Wafai *;tatc? fa®t« j^iR® ^fastc^a i 

1943 JftiW fa®ta *ffa* ®tf % 5 
^ i 3 $ sutfiw"^* fosstR* 

*HfO 21 «lffll1 O 

*|fil 3 W fa®8|caa *f«1 ^tRC'SCS I O 
c^ai fassta-W® ^ Rt«ta *faii ^t**ii 
cwa 4*18 tEma^a «wr i aK*n ®tafa 
»it<Jjc*i fasstcaa wiAa *faai ft®Wc* 
wafmi *si, *iatsrCf fa^Rncssa *al 4a«, 
*wma *qitw fa®tcaa maw *ai— 
nfaacaa «rata fetar* i l*ta O 
qfaaa Raw *®**sfa *^*taif® W 
*faato§ l «icar «jtcw f«®tcaa f f®$iW, 
^sa ^tfa*fa, £a®ffa*caa « *}f®, 

aWi atscaa sftaa « *r®j®ta feqa fassfcaa 
4®ta Rrata a»faatci, ®Wta w* ^twts^i 
's ^R^aa **|f® * a^®<$ srsfa tf^r® <0 
•tfaattra «ma *6aj i ®wta w *tre. 
^ta 4*fS faRte ^qaif®—■aapfc faafa 
*ifa*l 3*in *ai ®U1 faJKaa ami 


a?ai i f$\ fnsi ?aaita* •tfas.ai qsia « 
•Ssta, fasrcaa qRwta 3 W ? , ^ssfRfcaa 
ajfen® ^icqWais am 1 , fa-sfa ^ma « 
mrRl ami aai— n\ ’iR^c'ta q jtjfi i 
faW i^t-^c^ a*ii fasstcaa ^ i 

wc“fa §af«a orgr >rafc^a acaT fa^tc^a 
•ifafsr* « fasslaar^wfa *t$ aai <4^ 
^fa 1 ®^ i a *11 at$wr, 

atajcs 513a i at‘v*ii ®faia ata^ca fasrcaa 
mla « swia ^3-5$ 

^l«lfaf l '^Wtt® fasarcaa ^t®1a faRj 
^nrsa Ota »<a^ fawfa 

^®caa c^itc^a f»sa ^iaai ajtffca ail 
^ta sfaO fa^i^cata « fasfaa?^ aitn<p 
^lai ff?flca i «s^ 9 i?fa c^riia fasaia- 
eifowfa aa aa few al&ca l 

t-ca^t "tWa®ca afs*ii caw fasalcaa 

^laraa, « 4&ta camat* ^ca^l 
«tat» 0» i cO af»i RR® ^as§tfa^ c*^ 
naa^ ^W ’patat « ®rrtfa ^tai 
Rr^i affaai cal aaw cacaa fa^fcaa «fif<a(a 
«i^aaa * «{5?^aa asRatc^a i ca^ 
^caa ^a^ cal m - «f1^i afaa^^ 
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[ 25-1 An, 8a qwl 


!*tw ^tan* ^fft^ta qfafaf®t® i 
<«$ nfaa^caa «t«rt s r «r«afa <$?fg 
atafq? ®tai «rtaft?a cn m aca 
ca, atMi ®tafa atajta fa®ta f-i!i 
®fasa1 ®fstai acqa, ataqi ®tata fa®tcaa 
Ml aft afqtq$ atq i «rfcai 

atqa ca, fi®ra <aaa «iWfrf*f i cq$ m 
f# ®tata «rtaai atftc® qtca *n i 

ftf ®ta®ai:$a tf®?tq ’ft!! caa ca, «aaa 
ja ftq aaa ®ta®a 3 ft® tea c®t& 
!ta !ftfti ffaatftq i ®tac®a stfaft 
caca q*q ft®ftaa it afi ««t*r« ®laj 
I BtfafS caca qft®it$, 
•taMftait, aqtaaftari, «rt%^, qf'arft®! 
fafavqtftwi, i&faafw, fisftan <aai 
!tni area? fa®tcaa *ai aftatc* I ®aa 
cm atq aft ca, ®ta®ft ai srtcaf-r* 
^stata fawta faaaa$ ftt® ntc* ai \ 
ftftfa *ta«i «ftcai i q*q cat 

^ W !tft *af^fa<F fasta ^tc*fa 
fawaa af^®tata «raiaa « ^fcqfsai 
!ta i wtnta, !fttat, cqtftcai? atftai 
«r^ft fcift^q o ft ®fttcaa facsftaa 
at$®tai !t!i ft®fafti!i *ca ai i ft®fat* 
aattf fsFat-tq afiic® atcq « ft®ta acai- 
« ft®ra®taatatc? cac*ia faaij 
aftt® ftcq-®t*tc? at^»tata afajra 
sreta ?ftt® ftca i *ta«t *tn— 


fcfl ^viS q#W artaatal ca, aftql ®tata 
ft®tcaa «i&t* ftc® nfca ai i «rtf»i ftatq 
a?fa ca. a mi ®iara qaq®tca q*q faaa 
qai? « af&fa'aicq tfatl *ai afa i ^ta 
fcaftaaw aftqi ®lata ca qqq £a®tfa* 
«5(!f q® 10 aMcaa ataj tfatfa® ftattf, 
cq^fq ^Hqa « qacaqa ^facq caai 
ata ca, ^ fa^rac-p aata® afaata 
fa^a qf®i's qtatff ataqi ®fata !tc! i 
cq^!! «ttfa aca apfa ca ^a®rfqq 
nfa»tai q^aa 'e $&ta aai nRacaa ^fjg 
fafafc 'Q wta i ^tfaca* afa 

fa®faqcb'®a afac® aa, ®W ^^cq fi!i 
ajaatia acaj fasafacf aff®tafa ®rf®^5 
!fac® ^ca i «[a®a*fcf fa®Tca cacia 
$qata fn^ftai af^ata qfa c^t^ -*? >Ptaa 
ft<rai afac® ^a, ®r*l ^tcq «nfa a^a, 
cq^ !taa ^|q fasrt®ta ®fafa fa^Nf-fql 
'Q ’saiaa I anqi caci a^ 4f®®i aRatc^i 
afa at^»tata atajca fasira nfaca-fa fai 
ata, cq$ ®ff4®rcar faafa ^facai 
a^ata spfacaa nf®, Mara « $af® 
fanfcaa feaa ft^a apcai orc-fa ®faaia. 
qkaa m a^asa Pwt^qf ®rr®if:aa atfaa 
« ^^aj ata^ w^< i !tfq ®tt affa 
fa®fa nfaa^cq ataqfaq ^ftcaaca 
!tata qtq® Bftatl i 



fc*|*CT Wafa** fttaffa 


afaala 3*l1tlftftit fCH' 

*ft*Jl* fftia, *Mt* 

%?>]fa acafJtntaita *¥fH. 1®JTf 

* 'awta fassfa iftatia I* 5 Cat* 
«itfa ^tiatcaa «flifa* asta*! ®tl* 
*sfl i ’Bf , 5iftfl <*$ a^t* am* *ta 
«rHatai ftwt*! nftacaa aRiaiitifi* 
« callfo^*!* *^3£5lta «tf® Cl 

* aftatfl^l 3*4* ww, asta 3rt¥ 

^flatcaa ¥i*ftf ?®* 5®1 « a^ata 

¥t*tfa I 

*4 ¥W* afttftfwcia a*J stitft- 
nfts IHifaftftat acatitajta aatiaif 
astnfcafti cica ^at^ai jw «it*¥ * 
^c«taTI ’it'® aaf* i elscatatajf* c*aa 
vij^rafsT 1Jt$*t*l «tf$*ft$ **—fl¥1 * 

aft^fts* w® $ta utfe a^aftf*® 
w oft > 1**1 c¥t<a $ta fe^atfata* 
fewncaWn ftfea *tc¥ a^*i are itfl 
*t¥ 6 fefa ca ¥iati*a ¥taan W 
«ta arc? «itaai $tc* «rtsfa* 
fi®®i ®ti* *aff i ¥tatnra «ii*4 
afitacia 3t5&tc* ft^tca ¥ta* aftf* 
*aa* catfftta ¥ai as*, cn ftata faft 
¥tatc*a ^iJata aata4 *ataa—'®rt*ai 

<4 ¥tll c*ita«i *af* i 

«n£ft* *rFsa a«r aa*tta* ^araft 
§f*ait<4** ata ¥t*a ais: fclfts 
itacs ntac** *i, $tt* ¥t*fc facia writ 
¥tear ¥*!*t$ta at^ca care * car* i $ta ¥M 


afoa a* aa*tcaa fi’Ftaat Sf^uja 
arejtatajta aatiare 3ata ¥f®ft ftatca 
cata *taai «rere cafaa cata *aft <aa* 
fttia «ititft® fcaft I ftfife fcitca 
lawntltarta Siftfre I ¥taai fi¥tail 
ftatca $ta cic* a* faga ®ta 

ataj fi¥i 4a< aafta^ *trea a^sc* ¥f*ac* 
atwi <siafa «t5i* *aa\ a^i «tata ft®t* 
f-i^l «{5ta « «f*tca *a*tcaa ftftfe 
cataai « a>lfaa a^atca ’«i^a 3*t* 
«f^jt»fi i fa«t* ifaacaa fafca 
t*«t:a «iftf^a al^a^at, citfaft* *• 
artl* *ai *^a—ci^ iacii ^fa ¥t¥ cic 5 ^ 
^feftrs* * 1 ta*fitaj iaa^(ft 'll 5 ® ¥aw 
¥t*ai ^cai i 
«lt**r 

cacia ^af®a afear ^ailatatia 

awi ftssfcaa wt* * ^taatata fa^ta 
, *'ita fifeatf* »aaa 4*at3i at^f®tata atait*^ 
ca asi *ai a^a—4^ ciwt a* 

*jt¥*t*l fa«t^» fi¥t% «fa»tat?at%caa 
-sfeefeta >aa^ ¥t®^a ¥aitl* >n®jaratl 
a^a a^tif^ca 1^48 atci aa^a ftait* 
nf<acaa «rf«4i n i «f*it<tawa awj ata*n 
astata atajea ftwtcaa «T5ta ^ «tafaitaa$ 
ftasta ifaacaa i *M nt«iwa 
mw ^ ^tata ftwtaa^ffis atafa* *w- 
nfi*i «r*ti « h«tf*¥ ^ftft «Jiaa, 
fa®r* ^rKat, ftwt* acaa* <w fa»f*- 
ftaa* af®i « ^rcit^ata arafi «rf 
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fttffai «itc^ i »ti &ftr«r a^a 
af^ *rfaa? i*! af*r awhtu st^atfii 
’faafs am^ i 

«ffc*itf>T a*ca '1971-72) nHrc? its 
ft ft ?tsp st$atfai *an 
*<m ftai *f 'sigfaats jrjjfft fraif, 
c*t faaca *ffmwa 4«R *tft 

’rw’f ft^i iwi i 

‘«t5i vs ftssto’ «ifaRn 

1918 *itc?ra ^sai faaaft *tfaac?a 
♦ffasftata ‘«Nt « ft®fa’ nfai^i ftafti 
«fttf*l1 W—-11 ^f^tai affcaa I 

S^Jffia ‘®ift « f?53ft’ *ffSfta 58f1- 
t*\i\ I val 

4*f3 facta *p.^ii fsfnl c»nftc?a 
srcitfwi fra WCa *st *csr§ i 
ftwfCT* =»t^tRf*r fir^ri sraas « «rtc«its=ri 

«f?t « ^ia, 

«t^fi—fsf®sr *fttca fa^fcs « i^ttfa 
®sfa * fasstca ftsfti «fftPri si«? i 
ffCts ftssfaft ?«cs ftc-fts-ftcfatca 
arc? =f1=n «rai, miU c«w, *ft#<rfiit* 
*ri.*t tutft ftafti nfiwPri *c«* i 
s^St* nfaf t* «r?N fKUl 2,700 *ftr i 
ftw* 4?S> atfac^s *rw 

»r^nji c=r^t^ «iftftvFa *a i 

ft*t1 SS S*S at*«. ‘®5t=T « fawft’ 
*if 3 r*tfl "tts^r jiwi sg nrjss*i cn* 
* «lft$%S f«3N Sf«1 *CS SKfftfii 
*itoi <tftPii i itstfta ‘®r*r « 
faafc’s fcaftrfcr * *itatsc®ts ?tcf »a* 
Sncatftn w fw *!fo*i a* wtcw 


‘«N « ftwfa* <3R *CS <4^ StWfl ftfe* 
Pw «fftkta « aumtH csrsws sjstji 

*CSC**T I ajS^N afC? JTSftCSS 

Pw Prated ftfi> *rf#jnryiwi cw 
«rtfif aa, *ffaftfBa «f&ta « 

vi^isn Pici^ 

*c«ts i 

«r*R«f Rc-i^ 

i 

5 ?w«r, 

ftitsi*! <Tn 
i^rt aisti f<wM 

nfi«Ti ^ntma •m «h«n ^c<, 

i 

npEn ^«r ^a^fcaa ntirijuf 
^’ttfa-ff^fd fBfasta Rit»w 
^ c^*H nit«w *i<s itwi 

flWfilT, ^66 « fsil fjsrat^ PlMCf 
‘«t^ « Pwr' ^rs* 5 )fails ?ja^i fcac^a i 
ffi ?swi fa^a, m *it& (72) *itc*Ta *1? 
carcV c«F*il fai^*n *i^ «Jt*iti?a 

^tcaw 5 ! wq* artSffaac'fa ^tw“fa *$- 
fiaa ft i fi*i <ntai ^fa^ta 
carafe at «it4tc?a nfifta -af ?twta ntM 
ifH faapa sft cncaif I iw ata^a 
« c^fa%a ca?*n ftgjfna *««ta « 
ftwfa’ nfaifta ftataa^f w 

nfjtft arNata arc? ^ai facacsa ^ftat« 
a«rt>i*(ca ita feia c«r«i ?caft i ?«itf»t 
^tstewa cntsca ^fen ft i «ifttc?a 
«ifcajr^ <«^ ca, cswi fiifti *i^w« 

<lfi|8 ft^ftac* ‘«ft 's faajfR’ *iftfft^ 



1972 ] fasft facSSS 


arfss saata ami sea states* fecscv 
stats* w ^itas s at fa® sai cats i 
<Hltca fctSia SSl «rfirtafar : s sa ca, *tf% s t 
as sastcaafatsi f*®ti c«tcs 194 s arts cats 
«ifo as* sfasi fifstis stc* 3,610 
fctsi ciVs:*afas 'stfststaj ntts i fa® 
a® sfai **ta «rsMcs* fafa* sc* jjsj- 
ffi* scs sfasi fl^MPw *j* asafati 
afa cum t cs *rcw «rtsai nfo* as 
sastca* fistf*®tta* stcs 'wts « facts’ 
nfasta «*r^t*r=r att® atfas c*ft*:*if*s 
'sssttsa ifasti ^fa at* si start* fetsi 
(LO.OOO'OO) sg* saata wtsr srftass sta¬ 
tists i 's® i t* ^:caa fasw, «i *t* s* fa i 
1943 stcs ®«sStsfa simlt ®1^l* ftatssar 
atca* «tcskt* ‘«ts * facts’ afast* 
«rstis ate® atfas 3.600 fctsi ststaj s^a 
stafas, ®t UtafS as C&£l St^« 'lf% 

>rea s* fa ®hb nfasi fitsticsa aj* 
as '©*1 ^fa c*teats, fa® nfastatt® *t* 
$sst* «itw1 ^fa ntw fa i nfasta 
'stta* «i3r®s fa«t*R, fas c*fa 
fasstns ata? «rt*« *rtits*n ^fa ntw 
si I ^®afa saata’*! c*fa:*lfas atfas 
snprtw* nfwti 3 fa si sacs sfaistlScs 
wt*« 'srtf^f « wafara s*i a^att* 
cstwwl ns* s* i <sfa*1 «ifii sfa— 
sfaa as sastta* a^sts orsfaf* fatstaft 
^awjtntsjti states* ^ttas* 

fatasst^s nfarsfartx^s atfas snprts 
*fa* ^ntfa-r sataa i 

*®fa * fasts* fitstsstc® «rtcstei 
ast* fiwts * fan scsam *tf* (CSIR) 
*ttB start* fetal «w fistfaaas stasu 
* fiscs* st®t* s^si (ncert) fas 
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staffs •Tts s® fetal wts facacssi 
sa s^sta stts *tf«a? faciaafta 
i *ifaaa «ifil sca—®ta 'q fawtcsa 
faafa'® «fsMs, facias: •«* ata ^aataa 
sts ^ sa s^si ttcsa arts* atfas 
snr«rtta* nfaat*l ^fa sacaa I ca sss 
aifsits ‘aifa a tawtcs* faafas fat*ss, 
<stc?a ssstf^ ^tfa fa®ts *ffaat«ra *w 
cats stsfas asata « sawsi «Hs safa i 
sss atstar st^« nfastlBcs sta« 
a « stsa^t? saata nw «r*ts ssata 
SCSI stfas ss^s i sa staci stsstcwa 
«ffa facia stcaas—ifasta artss-awi 
ifai. fawtia sus, afa«rtfa ajtnfca 
stistai stsfas stsl efts, aft's staal 
stnstcaa sfaa sstatfasta ^rfastfScs 
sta« cstsass, Prstsrs « srts^w sea 
firsts star® nifa i 

fag 5 tofare?W 

cstsa^s ^ss:—saatataics fasta- 
s fawtaat^sa saata fetw® af^si 
stata cstsass ^asaffas ^ss «rsts 
ifaataa vn^f5 'sssa «fata star I *$ 
aa ^jss fitstcia ajcaa ^sata sn ^csi 
fssi sal sal ^s fitstcia cafa ajcaa 
sefa sasta't aqjVt fastca ntata scs 
<sss siqcsi *css fa3fa sal ssa sa j 
aaas» sastat s^'st ass *3[ > s:s *rt«ii 
ssa sa si i 

asfa faflita sfaaa <aatav cat^ faif5 
cstsass *ass firsts scats i ^rtesm 
asta 'sajtss s«tsas?a st«s\a asticaa 
atarrtsa *3 ifa a'f »1 “fa^iMt® sacs 
ftwtfas Scaant” *jj?:sa ^tstca «rstfi^ 
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Wts '•fait* 


[ 25-? a*, 8a ?\«rn 


*m?l $ a^tatatf ^Tt 9 ?? ?ate?a 
n a^'a «r*rg at anna ag if® a^sta 
fiaaa* “catn-n^itaa” ^«wn «r*tr-ra 
ncn 1 <«it$i Bfae^ns* atm f «nt»iatfe 
^tfea’feffea’ *{pafca catena a>t«r« snr? r 
«rtatc?a ?s?a *|$caa ^aatai nfaea-fa 
ac*? faajf? ^ a aiairta 5 ! «fae*fe«? ait*! 1 
^ra -tfaaeaa j?wi ftssTa nfaa? atffna 
caea aat?ftf® iwaai *T, 5 t <aw afa-ra 
ate? <a«* <*a aae® nteaa 1 

♦ttii <a^a:—nfoa a? aaiftni *i^:?a 
fatffa® ntii^st ^atat few « few-at«nfaa 
faitw^m nan « ?"ln csflta fa®fa 

nfan? a^a «t%® »w nit^atm «tffefctn 
nit^fnntn caHtn’t a^a efatf-T® ‘fnwtn 
fnaK ntna •rtirtpafe n® foa n?ea 
«fti afai-r ftwta 5 ta-i’ a fa fngsn ?eae? 
diat an ^£Ts am? satfrs neac? 1 
«rn«r$: fecsracatny ca, nfwn a? wta 
ana aftatel fanftmfnn a^'a ata*n ®fata 
few f-wta fenentnt ntij^a ana nfihstai 
asata am nanMeai 'srtentfs® 

?ni fawta nfaaena wMhjata’I' afe aa 
aircltn wtaai 'artafar® ana afe faata 
batata atatai * n?entft ®1 aac® *?faa? 
*rt?tfe« ^ti?Ct 1 ®en v-raa fann—nt*ntn 
fasten? ntfraara asata at zw anta*. 
naata aa^ faatfa«taa^a at? enra 
aa\n fasita nfaneaa *rca catnarn entnf- 
entn aai an fa, W «rS)tw at^l 
®tntn fawtena ntfr^pa asata ate®? 
fawta nfaneaa ^ftai c»ftnn«rna 1 
tfltntfo 's 

fawt*tfaai<[faffe* *tj»¥ * nfaiatf? 
atd arnica wt^tfti * ^ataatcaa 


fecTO nfan? a^a aafe arftntn * 
aafS ntitnta nsfaa ata<. afastfaa *zw, 
$en ^<t®ta « ^tat«teaa spra -ata 
ara c?«»i a$a ai fa 1 1%9 ate*? afaaraa 
faw?«aa aata *ra caeqat^fPrat^t 
9 fae?ita?a ajtfafeta 'Sfacasrata a^a nRr- 
atcaa ateaa wc«f ’tth’ttafeea aaaen 
nfa^tqai aai ara? ; 1970 atn cae^ nt^i- 
aftnfB ‘«iaragfata a?f if®’ nt^fttaac 9 ? 
, «rr«^ ataca 1 9 rtit?tafer ; ® ^wtfaa 
nar-nf^rai « afaatann'fa faafa® ataata 
aia^l aai awai *rraae?a a^?^a«t a^ 
fenaea* fe^ atintcaa fersfc? *®tat®a 
feafsc^ faata « ^aasrfaa aaifsa «rraK 
a’elf® ^afe «ra??-srffeeatfa^i «is1l« 
am? 1 ^ fiff^eatOt^ta «t<ra, fa^a « 
^i*?a ^tatfnatflcf ^ajfta *tca 

^a?ta faua e t aai aea 1 

nfsa^a a??t?tafecaa atatwfca 
aaata c^i aai 1 Beaten-Tsar fa*? 
a?t-rcaa cat^ ^ntcai ?t$ta fetal ateaa «re<a 
atai a^ata a?ea 5 J?mtea ?tata fe«at5?tea 
fa®fe?a ntit^sa fa®tn «ta^a aaata 
ayam aai ^ 1 nfaa a? naata «fe 
at^tnta a ntfctnteaa ^e? aint 9 !^ ar^ta 
a^a aaen aitaai a 1 * 5 ® ntaeai 1 

n* 24e-r ca ^<fas «rtac«ta nfeeaa ^aia- 
ntai catena atnaara ^afB acatal arsjltea 
^ta 50 ^a ®aratfaaf fe^at-fa fennr^ aa^a 
fa«t? *ffaae?a aratnteaa we^ fa®rafaaaa 
-T^tfaa n^nfaai ?t? aai ?ai fawta 
nfaacna cata *ffaae?a w^^a ??- 
n'staffe ®^a wtcaarntn ^afetaa 

ati ^at?T afar^Ta ?M cnea fenata 
artff§traa^tta araa 1 A ® 5 ^tea 
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1972 ] ? fosst* trow* 


•tfaatira c«mr*j* s^a to a? 4 m 
’K-^fra Haata wrNtajfa ^*ift-5 
froa i 

^roi 'e «itwtP 5 n 

(i) 19^1 >ftC«l?[ 19c-f ^ *|ffl*vf «1W 
WM* wfwtit acar.Htaita—‘aMai 
'sitcnfa ! 45tat'f’ %ff wia atfa* atTOaa 
ag iff a^3l £fata 4C*a I (ii) *T5 3TO 
®(*wt (1971) nPiT'f ®aca 9 f*?t -larataar 
‘acTOtatcai « «rr&1a n\t ^®jti' faaca 
acat® «iTOteai a^aa w TO fl^r 
»rsr 3 l 5 ^ihrsftPrv £af?* 5 |a® 

^c# f&osta^ls ^a I (iii) *t® 8$ 

<flf«M (’72) *tfaa? «aca ®f: atass 
aTOa *a?j& a^s « %ff ^[g 

a^ 5 i «fsrf=r 4 ca=n (iv) af* lit ^*tft 
(1972 ) 'wtfl £a4j*i *rft^ *ft5 afB*ta 
aapta fassta nfaaa ®aca ftssta nfaaa a^f 
^ftatfars <«*t*"t atfaa ’atTOaa ag ^fV 
a^5i 9ft® ’fTOft’f 3at a acaa ®^a 
fa^a? ^TOtaita I a^sta faaia® fk*\ 
‘afea * aa’ i & a^ta *T«tnfai acaa 
®t^f Wt*f* TOTSfaN a^ I 

<*t 3 to $c??a ^pafae ca, ♦tfaaiaa 
«its?Ua to wt*ff «ta1TO wStitaita 
a^tla $fa WTO?!® f*r«i f-tafaa 
5i$f*fiaitcaa atca atfaa 5- c»itTO¥ ^asstfa* 
a^si «fatcaa to *ifaaTO i>ta *t«ffa 
frf*1 ata TOtiga i <t «itfataa «rt*S «rftaa 
atai «rf® a^a ‘ftafaa sithtairc ife’ 
a^ta ajaa[l ?ai *ca i 

’t'® 23c-r c?apat^ 4f*ift<sta «ta5ta 
fawfa ^.roa 59®a atfa* ’ftata*) ^fa* 
ca»R $*rw fawfa nfaa«r * fassft 


wiTOa caht $cartcn a^ fa®ra af^TOa 
a^lrTO "at$5tata fawfa-rfl" * 
“camfefaatat caUtca^ c* vrtcaa 5^:i® 
*tfwtwi Bca?9 ara^l aai 
^a; aTOf^a fa^f^ nfawa 3 r«l- 
nf^s affafa ^r«fih<F 3 rc«j9 i it«l t *^f?- 
faisRs&V’ aitWtMtT 9f^"f- 

■sf^ 6 ! aFca^r ^tcwc*t^ f?a^-t %?<. 

v&la it»t:^a 9tfa ^ ^I’rc^ 

a9, i c^^tcaa if®a 

«rfs «f*jt*r* WfaJTfat 

ac^ttnlam '9 l at^sri: 

w, fassft v^cari «r{catf9 5 

fa^sr^ •tfaa'f <95*1 

i fasarsf ^sc<ifw 
to $tai ^Wwar awattri# I 

5f® 12^ ( 72 ) nPsq a^ na^tcaffl 

f-rvi fa^ttifa fecsfcn ifon ar9a 
«WJt*t* ac^itntajtna 

<aa\ at‘ 9 fl caw «iajt*f^ 

'Biifaa ^nf^f«ci5 ^f?Tft ; «ta a 

4 * artPitsfl fiTl few faena 
^tm 4 ! aapfa fassf^ ^rraac?a c«fcv 

®^a Haafa ac^ftntaita « 

fe*ifT5 1>w i aMl ^tata faatcjfa 
^ ^*1^9 aapla fa®JN( nfaa:«fa 
cac^ wra «f9ta ca, 
*ifn;sf a®F « at^l c*rcn <n^t "sfai faata 
at<*tfs »nfa9 « r<1f £awfft^ *ffa» ai 
«r®c®« CTO a ca\<r ^c«TO 

nfa'etal =®<n »r^a i 4ia vc*» 

44^ at^l nfa^tai aTOta fifsncaa 
9faai ^ca I «rtTOa ^ «f®ta 
atTO at^KTOa fn^mJf ^c^t?a »rsif« 
®ha ^caa i «rt*fai ^Hl *fa> w 
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Wfa * fawfr t 251 8*1 


Wtl « 1V1I Ofl WtC** *T 4 CTO 

mi i ^ fan 
mntf»t®1 Wt* ®ri^ fato nfaw 
utantfts i 

stro-w*[ fa®N 

*|f«OTI *tr®-*»lW faftl fasftm 

w ni’hn-ftS'ln Nwtft* *c®i ?«fi 
*tc«ra ^ntn-^fai wft* i *ifat^ 
*lwt®: f^gf*r=? it** fatlfBc* faf*ns 
citil «t*n w \fk*\ *n1 itnt* *^*itn 
fatlfift wht* wt* i 

*lfW WT fMt«l 

1969 item cwtil *ltci ifa? ®*ns 
f * w ®cm faM mtS *nn t 
«lf"s*i ^ mt*> ^*it« «tWW at* 
FJtfitfcw |tl, *r««!t**l® «WJt*t* ^C?=f 
vb »w tw *rt®tm *rtw fati*rrt 
W OT* I < 4 *lfa $fa1 ifaw ‘i 
*rfa ®wn*, $\m «it®fa 
?®w*i ®3tns? mf* i ifatrn fw®«i « 
fa®i fatlTOI *lf*5*l a«r wta ^*|1* 
*\m «qtw »** *iti frt*i ififat* *rfa 


▼nrcm i «rhwi m we w *ifa*i aw lawtac* 
fam wt^atw arfatfa i 

Bfaw* *6 $aft»> 

Ta®tcm ®sta « ®taatata fc*ta fa^a wra i 
^(§®w^ « fia *raf®§ affaatata 
atcataacaa fata? i ci ®t® sRitatacns 
*JWI fa^tCa* «tBta « arwtna «iM fafa 
f%®ft=T nfa* ®t* it***®* ?fcrct&l'sfa 
ifastfii® mew I even ®f*ro«. nfoa 
nfatrn a® sfatem wtfa * 

w^ai iwi aw aca ?f«! 

'Bits *[CW ^t*m fafosatca ^ fat*! 
atfa ca, watem « mcatfasta 

•tfawa ®fW €*IJt*t* 

fnr fcfca *if«^«r «•!? 

®t®tl ¥Ut*t« «tf«itw iftil* 

w i 

•itl^tCWB WPF *I?^t» 

«itf*i «ir*itfl 4*ttcs»> cm 

I 

stmt'll 
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f faw StffW, W <2ff 

bsfira ^ifw unit 

*Jl*lt33?t$!a catena ^taMW* TO 8 ! 
lii-fsfoMta *ci 3tc*ra 3tfa*l ai * 5 I- 
W3 *31 $C3£f W1 3f31 fi?S 35, 
ctfi, 3tfa*i ftn amir^‘1 mu*, *>u\ 
Ufa c^t 5 ? ^ifo cat* s i sroa 

itafi* ^*nf% ito—-tM 
Cta33rata c^kl l itfa fbfa^TO*1 ^tc*ra 
*>$ «iitf« w mi *tc*ra irsffa* $ g^a 
m wt^[3 ^faro ami $®faa tow 1 
cntfaffot^ ctftat*® ate* 4? feai- 
7twa ittfwj $tai TOa my ffaa 93 , 
^ffau * «jgt» *aw 1 

cat^ta “Ta'tfl « set* ai, nwi ?ti 4ai 
itatfja TO q*(C fa C3C3 if w «lf- 
«TO fofa *31 ^3 I C3©fa 3la C3t%3 
^3 itltWI *3, W 4«fl 'Olt^ai m 3*1, 
<Sl Itfll 3ft 31 I 

'Bf! CBtltO C«f. STtllta^ 4^ 3TO 

ca, *Jt«ita cat^ra my cntfife- 
*fa mfa ai atffc* fm sfaa fassi. 

431 T'fS'S $fa1 tafa tow 1 
^ftitatai faifaitnw c^ttiteafS^ ciata- 
5^3 «Ht3 I ^ H.aait’ltH^ 4^ «|f#7l 
%$\fa mi* I 

foft 3C13, 4$ *W\ *W 4* 3*3 

^fa?^ mi*, atftwt* ai wi-#c$ 
4«fl3 tW C*t3 *3 31 I TO 4* 3*7 
TO I 3 t 3 t (5 CTO fa* Wffil ^ 5 *f ifa 

m ar*i f 31 «rcit«r? i itw* <ro* at*, 


TO, fasai ^1 Ittia cTO m *fav, 
TO 1 4 * f fa* *1 TO 1 t*H TOr$, * 311 - 
3 t 7 t 7 TO *ar® 31 SMtf 3 3 W 1 ft 33 I 
Bf. 7 f 5 ^f 5 3^23 TO 

3t3 4^ ^tarta calta cm ^ ff47 
^ i ^33 sun?fc^ 

If5 CTO Bt«lt^ ^33t3 na CJlfo'F i\ f3l 
^3 « ?C 7 <«rtCB I 4 ? ’fStf? 71 

71 fmi 3 C 3 i^ ^753 ^«P ^fa m 7 f 7 I 

\ 

?r?3U ^tiit^tci in*tiff^ii fasten 
C^t3 C3t^ ^ fit* 13 Bf3 7fr C3t3 
'BlC^hBta 33 43s C3t3 ^9F CW4 7F31 33, 
mi iJM ff43 ^Sta C?C3 
3t7lt^tl C3C^ 1t«3l If3 I 

f;?s^3c#3 c3:3trac3q ^tiit«ti, c^fa- 
ilt« catwta wtiBti 333 

ewi, cSitC33 c^iti fai- 

f33Jh7 431 ^ 4W:iV?Ti« ^JlfTOlf^ai 
fair33lflC7« ^ 3ml 7»3W 3F31 I 

®t: BJtwifl 4t acic^a c7, 
ita 4^i5 ifi^c^a ^itTti i 4| 
^tesp 415 Cltfcfrrtfc C?f3t^C^53 C5C3« 

fencatnti f«fi faw fie? 3^3tw 
natfl-ft^l Bt3lc^31 35t^tl3t3C3f 
QUfa T^t^fw ClC3f 33*1 f33t3 SfISf 

33twfi^t3 Tfl'sfa fa* fa^t^ « 3^tftl- 
nil f $> 4^ farf*i3f& ^tfa's TOC5 I 

WwPrai Olrtlfl W *tf« 9 gsf ^3 ais 
J\^s 3lff3 IjMtli TO ifew «3t3 
4^15 Wa^TOCII tlfecfftllcitw 
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[ 25*1 a*, 6n Wl) 


Wft 'sfW* 


atal C^tCl, ^»tcw« a^fam «fft* 
ifaatcn cia>*fn*i i ®tl ^®tr*r« itiftfa* 
^nta’nJ'Q aja^a ajtfaa *ta«| *tl nft* I 
'atcna a ® 5 nfaaFfca ajtntta ml ^r«fB facia 
*tw itnca i 

a^atcn saancaia nt?tcnf ml^fcfa^ 
ftvi afc *ai m ate* i fa® ac^a 
ns catac* caa *ci cnata * citan *aata 
ca nt®tfa* tffoal ataaem acacs, osnw 
^catena *ci ^1 aj|^« *a i c*ta c*ta 
ft>fa«,nc*a , sif%a« ml ca, me® catena «hsi 
« aF«a m ate* i 

$a cnc* atna ca«tca *jn* *ai aa, 
cat%a ^ntstfa* cn®*ft*t®fae*e ml acsa 
ntatcai cn®tca < 31 * *ai ^a i ®tana 
<& ac^a icap a®nt®tena a^ ftfiea 
cat%a cm *pati «cai *atcai *a i 
«fTt«tf<*®tca cn®®fn*ta i^an afo 
cicnl cnai can *a, canal, ?tf% «catena 
^ feintf—cat%a cn* wtn* njtfaa 
®t|atn « ^tat«>* «ttoncna §icat% sea 
nc?i *tn ^ n*cna fna'camatta *aata ■ 
a® aenfc nfaata cn®*fn*i cat’fra cm 
ate* *n i 

w^sa fafcc*fnai eaten «rtapt® catts 
*ca* astfa ai atena ncatl n$i ncli 
^>ca a^aten as ascaa ^sfa *tfaf® scacs, 
ai «tcatn sarn cat% sea* asa 15c* 
ntare ntca i ^afsn ai apfa* fa&csfaata 
atai ^nesa, aentn^ fefa^ni sen ®tit* 
asstn c3cb ntse® ntcaa i 

ml eaten ntear ntcar n*i> enni ena i 
3? nnca cwftfta nfaa ntan *®t®tfa* 
asn cac* ata i ^nal ^ aifc ajasta 
*11 Si i 


I’ejfs cs'ffaota 'nfenfastn mrWa 
cntntlft «rtentfa ( ® ^^{5 'ntcntsni n«ta 
ficnentli falfasuncia ®t: aat§ «n. m > 
aafBa aena ^a*s acaa nt^tcar 
fs^al-stntnt aitnn ^eaa i <«$ faaca 
^ajt^naita « ncaanta #ta nen n^eatfn^i 
afae^a ®t: faat^ mtl5« ®t: fa. cn. ca^f® i 

^.«Ntap*icn^ 

**|5 ^ ^cn*5fa* as n^i ^^*nc*ia 
c^t'W-naa aten i iptaei* c*ta s?!5 
cnai cnen nuft ®wta, cn faaca cattle* 
»r®# *ca cna i «[fcnfa*ta ca n^n ^cat^t 
at^l VmzA fai^ acacia, ®tai natat^n*- 
®tea ^ as^ aja^ta ^ae^a i asl6 cnac s 
<«*f5 n;3f ^Jtaf^^a caf®« ai fantcafe 
mte^efea i 

as amstcaa «fta *fjS af gf<ni 
ml ca, catnfcaf *ca cnata na cait 
^’Flt's fefovrm ciJfnc^tca ^5ta 
*tatc^s c«1 nteanl, ®tit*i c^fac*teaa 
fafa^taig catnta ^nann $ aess *tc* 
aacnl ^®ta *t« 

ntattfa c^m ®ta f&favtta ajasi *ic* 
nteaa i ^ea cirnca r tca ml as!5 ca w 

nfaea-R *aea, ^1 feaitcaa *e^ feff 
ncaa atei facia ntstnaaffa atai neatafa i 
ftfaw *aen ®ta clfne^ta fafn- 
®taf6c* maiS acs? nen catn aca faea 
cat^ta ^^aesa foata n^<p fm cnc^ 
ntcaa i 

*itf*rc*tftiia feitaeaFt^ falfastncaa 
n:aac*ai cneae^a ca. ^naw« fapai 
'siTt^tta* lata ntal itil** ^ittna 



495 


vrtfc, 1972 ] fofe-sn 


for stc?i ^®st* «ist®tfa? 

S^SftSS fa*1 SStSSCI Sfasfa® ?C0 
CSt% S®# ?CS ®tS ftfavits SJS?1 ?St® 

stcs »w cst%s «rfas?i ?si esc® stcs i 
«> «fsc? 4?{8 stats ?S1 &tss ?si esc® 

SfCS ; CSSS—42 S?CS? ( ?Ttfat?tfasts 

^stsfasts) cssfas csss stcs 4? sjfa 
^sfatss i 'Its s^ew frii. 
3?"*tsrcs* ^s?l It SC3S St?tCST cfcfr 
c?tcss sfaTts &rtsc?t\§ c?s? esc? fafa- 
SltatS? Slffast? ?s i 

Sllfasl CSC? ^ ^"fSCS? S"^< SSS 
«lfatS C^fatStSCStCS ’fcjtSC?^ C?l«S ?|? 
?tf®®cstfas> ®t: c®tst*5 fa. wtfastss 

fa?i> CSS«| ?S1 PS I ^ SVlttSS stfsts- 


fi>$ 

st^t* fawft 

a' 

sstsi, 

S^SttS Stwhl P>®3t=! fa?tS SStS 

csttfcS sts& ss «rss ssti «tsffafa 
CS, St*?1 ®tSl ®S1 St^®tStS ft®tS PfSFl 

si ?scs ststscss sc? f^®5t=? fsscs w? 

WfS St® ?Sl ?PWS I 

w fas s?s ?rft«r stsfs*! stscss 
fa^tS fasts si ^fat* fa?, «it«r ®tS C5CS 
s? ■os csrpt? SC’S? cs* i *it?c?s fats 
ss stress c?fa 5 ?s—$s?sf® sc?fc fa ®tcs 
’jfasfa StSJt?^ ?tf?cs sst?tsst?c? 
sffecs fats* 4? esc? arstats 1 «st?ts- 
^tfa® sss sss «t?ts ?s si ®nstvnwi 


atwts fa 01 stsfas st'lts? fcsait?s 

StSJCS I 

®ts ?if*SS C?Stt® C5CSC?S CS, ’jfas^S 
CS C?tS ?tS CSC? c?ts ftfavrc?* fa?k 
<0 S^St? C<2S1 ?Sl CSC® StCS I CSpta 

5 ?"Ssrs <ss^ ®t: «ftfics? fa?i> sjtfasl 
esc? sssts c«rfs® ®csrs stsi« c?ts 
Sttf?J fas Si | 

«sl saifiJs sts c®{*6 i fa^sts HfaS 
facets *sjts «ntstf i ?Jtfac?tfasts «ts- 
fasfasstfafc fastfa^ ta?t<ftSl> c?t"Sts\ 
*0 ssf6 £®fa ?csc?s i mile? sc?i> si 
C?tSS*?S , tC® StSI sts i w CS^TS 

CSt%S S^C?S ?tc? Stc? I C^l^ts 0> ®ts 
fac? ^ SC3S sc? S 1 ^® 5 Stc? I 


*\G 

stsics sss sss nt^~«i^? ®tfacs «iicsfa?i 
fa stfasi ?fas &nat?f& S^c?si 
SCSCS-I^’P ®sfs s?s ®css stsjcss scs 
<ts wtcn—fa cs$ s? ? fa®tcs ^®fa ? 
fa ®tcs ?t§r ?cs ? fa mw ntitcsi ?c«? ? 

'Stsss ? ®tSS3 'Sits fa—C?ts *ffa?1 
’iJcs c<t? ?cs sss cs^ts ®ts ssafa 
CSSI sts, scss faat^ «tcss ^®s csstcs 
cs^,?®ts ?cs ®ssfacs «ltsc® ?SI fawtcss 
«fSf4S®1 CS ^fatfaSiS ^fai Stc*? si, ®t« 
« 1 ?®H ?tss—^S^S* CSStS «f®tS I 
st^®tsts fawts ^tcsi «Rfars®i st® 
?scs scs «itsts stssi—sfa sfasi ®tsts 
few«itcss fawts «l5tcss StCS StCS 
«rfac?s fats fawtcs si 0c?, ®tss<si 
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* sti fens® stitartq 

■« *fii qt*t:qj q'ftti 4 ! qf^cni citiriti 
fenntt to itm si—*tstq fqwtn-fn’pfi 
stfsni *tni qf*ci I *1 q«tii cell 
‘®3f=r « frofr' ^ wtni 
nfa$ti sc*, fas TOfTOi $»wti *i 
it’ll n i 

fqattn qjqi «m aatissl 
qita qw attn afi cq^ «rwn fe^si 
^intern at* f?c« to q*w « quatti , 
CW—fTOI fbfWHttfll fa 
fas feifo sta, qsre atm feiaii toui 
fasten statwi seal afacf st* cq 
qq ^13 qji*ti *ii *i, *i fallen 

fafa *i—laitfa TO1 faftq «f5tcii at* 

afrci atqre to itiai «titi fa®TO 
«f5tcitc*f^ flatten—’ttcqi^ 4$ w 
«fif*T i*q *it* to i 

to 4*li *mi «icto cwt* to 
ilntafe m—atseni cnnti qcir w fa§ 
fafqq itm bto = 11 , qti w* c*tq 
qfiitl ntk*s i to cq *t* fqatws 
«ifo nitatnl cq siq ^q qs atfis* 
*ta. ^*q fwtititi *1* cqafa 

affeti qi fro cq q'Mc# qs* qitnji * 
atcatCTl nt&TOi citinu to fen^tfn* 
*ata to i 

q^tnn ‘ftt^-na fq*tn* cntmti ww 
‘«ti * fqatq’ nfasti qat* 

qq*ri atnn *fi i 

If* 

S*w«h wi 

<wq q| (fqafq), c*aq*ts war to*, 
cw^i , cam—I 

( 2 ) 

q*tni. 

fa) ittni atiti TOintna «f*t*i— 
qftnl *titi fnafatSti cto ‘wtq * 
fnafa’ nfasti anntq anfmi I at* 


* fa®t* [ 25n q<, 6q q<nn 

^f&n to 4$ qfi*i fqatcqa *tu- 
stsft, ft** 4i< qFqqtqticn 

4*t* f«ri i irtitsfc^q *tf»tw 
fq®tq*^i fqq fqq ?f* qtr* i w**ti *nr 
qt*t* ^65®a fawtq-pf*tff i cq\fq*«ni 
«j*tq, Paitq-qwhr *tf«w lajtfir 
qjtqtw ‘siii 'a fiati’ icil 
^fqii >315*1 *cit* i f*i q^qfcq fqwttn 
cq\f*l* iftiqih* (Research paper) 

«r*tt-ii qf^qi *tin c*ti qfa*l 
cil I *wtq * fi«fq’ qfiql *tqti 
«mtq fiwtq i *tc*l *rfq 

qfai^ti q^t?* q’sqlt* *5^tq *if* 
cq, <1 qfo’fta «rf« q^qjti ***; 4f{5 
*ti qfq qtiqitqa *tw, ^st*cq 

fq®tcii *taj-*ti)si fitqq ^*t?® *ti 

ntti i 

(‘qtqqu’qfq* qf5*ti it^ti cq\f<n* 
«r*tcqi ^«tq men 
^aqtfq* qfa*ti5 ^ id mt^fi *wt*; 
*1* 41 WT 4qt11 fqqfq* *11 
q$i *i fq i—I'Q^t ] 

(q) fiatifin* cqfqqti-i^itw qa- 
qfi5*ti 4i* ci*tci fiwR «l5ti sf* 
cqtitfi f** qitqfi c*tq ^twisqfi 
*^1^**1 *nti ^cqW qtar-it^twq cq| I 
ft®fq qfiqq it*qi *titi fi»ti- 
B^ti 4*i1a «rf*itq i *twl qf«q if? 
qqti ***; 4*iti *ti «rf* fiini (qqi 
iqt*qfi*i» afq-fiwtq $*jtfq) 
feqi*t»itqi *t*tqi cqfqittn m*i *tn, 
*tsc»i cq c*ti *l3r *tif), ft**—iiqq f*, 
fq^tsat^ *qqtitii fqwtcn 

fif«i fqqi fqw fqratqq qeiT *Rqt5qi 
4iq fi*^ *nti ^cqfq nttiq i 

91G, q^tq ^fqqtq cat®, ®t*n—qw, 
c*rm—24 niqii i 





WTO <2iTO 

TOl£3 (3% TO Btfta 'TOTO 
*TO ?TO •jTOTO'? C3tt?3 **1 
r-ffjtl ^tl*f I $131 TO* & 

ftftu ntn wt* 3^3 33 ft 31 *% 
^to fa? CTO 33 fa i C3% TO 

TO11 ^ c?, *?*i 3&TOC33 3$3 
c*\"i*i» «iTO *?i3*il*i TO"®* TO3 
«ifn*^3 3 fat* 3tTOfa* TO*3 
*TOt*t^ <43 «f«lt=C"5S wfft i TO*i 

^*11 4^ C3, StTOl W®! TO33 31 C3, 
;|^r I® **133*1*1 5 TC^1 1 ® **1C33 

c*3»lTO *fTO TOTO 3t^Cli1CH3, 
* 3 * 3 13 h *tfcM—ftfllB ^rj $*r1wt3$ 
3$—TO3 TO 81 ^ *ff33tc e t TOU 
cifrf, TOtfa®, 3f*13f®3fa, C3t33 H^fa 

cnt«i ^ 3 t?ft 33 «tcTO« faw HorMtu 

fa«H atTOfa* TO* rtVi fcTOtt33 

^tfC^p 31 I C? <4^ ^TtCS^f 3*3*1 
*3t*1 C’lH $*tt?tC33 *«ft ap3"t*4 
C3C^ $fc* I ** TO 51^31 faTOT* 
TO $tff| *33^*1 

*TO* n? TO to TOtH? *«i 
stfre TOft TOt3 *wfTO «M TO 

C? 3 $3 JJWI * *fa* TOfafl TO*, 
TO TO* iff* TO TO«3 I 4$ 333 

®tfo?3 TOftlfn ftfTO Ht?TO *1® 

^fa-fall3®*C?3 ^ f l 5 JJ5* •ft'faC’fa fatl* 
«1C3t*3 I 

*[? ^ TO Stftw* TO CTO 

«m$ *t ^ifroW clfal 3lC* afaftfc 


♦ffg^t^l TOtTO«f3, **t*3t3 <43^ *ftM 
<TO1? 3331 3^8 ?C33 TOtW 33*13 

*|f«3l *tC«f 31 I **1C33 4$ 

3$* *13*1 «T53*l3 *3313 TO W *ft 
Sfft^ft iftwfa *C3 «lTO33 W«f*1 

i^c3*«i 'Q 1 SH 1 to Gift's toc* c3, 

?TO «r»t^ c3fcn3 toi ?Hft i 

c^j S\ ffi 50 t>. m fa* JTt^C?^ HnN 
*C3 ’1C33 3F*lt3 1^31 76 TO *1^* 
(2 CTO 10 f|^|»l/«^) ^C3NT 
v 1( , -83l CTO, 3fc < (t ? p ^ *ltr«3 
t tft3t e l ?l*5“£^^3 Hfs 154 C<fl* 1.000 
feffl I 

^®3tX TfTO *13^ ▼’TCH 

S5t* ftpli >1^*1 5tit « >1^l3t3l 

^^tc?3 TO *t*1 ftt“t3 ’TflTO I 
vSt^t«l $131 fe*l»£F 51313 43 Hf5J3tr33 
WW 313*1 513*1 HSW *115^3 I 

3^t3 ^5tC33 W«1—^^Sf3 5T333t^ 

3W*f 31 TO ?ttW 3jt*3'$ *3» 

3FTO3 9 HI*135 «I3*lfa *1^ 43^ 

Ittr* '“iTO^ ftc"!3 *^5*Hfa HTt 
TO I ^ W^Hft *f*C* ^^1C3 3*t3l 
$*1^ TOtift* TO TOtn *3i 
c3c^- *rfc31 itw wst3 fafai 

*1*«1Hft3 **1 ^ 3*11 TO1 I 

4JTO »ltW $*13 ftc*3 *lt»1- 
h 9:^5 «tftift® c*t*r s c?<n cw* 
43’s *lfat3 3t3l3tt3 ’ll?! n53^l*l *:^3 

i n^Sfa TOnft to: « 

nt^tnft TOTO cto nftn 
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TO *faTO 


[ 25-r a*, Cn >K«tji 


ata i *ana fewta 

«ri mfau area *rn$ i 

wTO q'TOa ^ta e i 

l. ca\i fentata scaftaa *reta; 2. few 
TO 8 !*! gftrsa «ra€a; 3. aa*i atfrta 
ftfapxfa ^f« } 4. fw atatsfa* af:aa 
4tnK ; 5. att«a «ftft^ ; 6 *iif3a 
if?* ^sfa, 7. tfrtfhl $faa 
Sta I 

nsa toi «rcatrt* 3$ta fttfataa 
aft* 1969-70 4a<, 1970-71 afta aw- 
ata *rifats 5 watca tfa vii ft i 
*lalTOrf«H VltVI C^C 3 ^ CTT^I cncw, 1963 70 
TO itCTU to «tfa ca^ra 2-0 cata 
13*0 ^fetn n<« cac^t*, at$c|t- 
c«r, ?»{vijJT « nfeti tfiaic’ia csta 
1TO1 13*0 cw 75*6 ®t*t ca% >aa' 
TO cata sfo 5 ca 5 ?! fevttaa 

TOai cto i 1970-71 »rtc»i TOa to 
^ faa *tffl*lt e f «lf« calca 0’4 CTO 130 
*rf* OTf; atfcijttara, aa; 
*at*| « rfetJ-Tfl TOttta TOal 

13 CTO 64'5 TSft ca^ maa to cata 
6'9 c^ i s-asta^ 

TOtt fafaa TO1 ton aaata CSC? 
atfere ton v* 'oimtrs to vi 
*it«9i ctoi TOt?i TO* cm cto 
C^T, TON ▼« TO TO 4 * JfTO 
TOn^ to ctoi cto ntca i 

?B1 foiTO* feTO 

1. ca arfro TOna ^ir? ?«ta 

TOta oral cto, c»iitw a$a to to 


cat=rata TOn TO c*toa 50 ff. am. 

TOtafr ton *at<s to i 
ton TO f®=? a*taa to to& i 

2. ^T*f to cataata «itN % TOcafe 

TON 5ii aai ata <a* to «r«tai 
«rTOa w caai c*a, TOw fa? TOc*i> 
wfaaft 'afwi atf&a to faT-tca bnn 
fro to w fv?:a c^s 

«roit*r i 

3. »r®^ai 0'5 «t*r ar-iPra ftif >it»i- 
^a 6 ! t*ai v? «fcarn ^ai c*ire nt:a i 

«if« affi* fe*fc^t% ffli^ 

vata ^rsr Pinrv fe’it^t^^a 

errataR-- 

(f) faf^ — 5.0 faJfTt 

(«f) ^ — 2.5 faaiJ! 

(n) *m — l.ooo faifetn 

«ff^c®s bta oiata nca^ $$ ara*i 15 fasj 
ata ^ra ^a:^ i 

«fratcM 

1. JitfBc^ t«i arcatn ^aata 'artt’f *iti8 
n^i fM c?<tl «i«rai Pic»tac®a nat*!^ 
csf«ai ?a^fa i 

2 . afa a:a aa ca, ati5t« awfa «r«ta 
«t<c»i fafai w»ra wta> a^hta*! 

fariac^a (^fa-fawta) nt«r •fata*? fai 
fefs'® i 

3. c»rh fentatcaa ^«ta « 
faat^ta aaja^f aiaata «rsre I ca^ 
vsfc w pi\i featatraa ^afa^fiii «rnW f vn 
faa^a^ fiv ntn I 

[ssta^ta ?fa •tfaw, fft- 

^saa, a^a faift af f «r5tft« ] 



fapffo 90S 


ffarc 

99 09 501$ 9®*ltC^9 9$t99l ( fc% 99 99 00$ 

59 *1 I 009 »0J 9l?9 09 00$ 9t9t9 e t'»: 0*1 # 50 9t0 I 4$ 9t9»l 

09 wz* w srt?f%* fNw ^ m ^99 tflR $<110 fa«t0 

#*!fa 9$t0l 9t9, C9 W$ »iHtC9 ^0lt59l *9Wl I 49 fafC9 909lt3 TO 
C9$ fe*ft09 W« ®rt9l CM0 i 9tt5to, sfaw $*110 #- 

*!ttf&9 9*91 9®!9T9 TO9 09 TO # 9TO TOfo* f^I 9*91 9*11 W9TO I 

^09 ^tc^t 93 $, s»(f-^, m-fk*\ <s\^fen m 50 9tc*f *ifm 551 
<i]$ ^i 5 ^ 9t^5t0<» 00 5t^l 1 TO*f$ 9teft9 9ttM9 ^tf^t 4 ! C^t 501 
<Jt«t*1 TO'Q 51^1 5C® 9t05 I 5Ht 9t®t9 $*10 $$ 9t9 ^t?! ®Mf1 ^t'®t 3P T 9^0 
00 TO9 1 qt^t9 9<fc$ 59 ^ «t9t909 

W 9W9 TO« ^t'Ql 52® <110 I $$9H9l 9t^t09 ®?9t9 §90 

&t*1 9l$9 9s**tC*f <40 991^5 5?[ | TO99 0t$ CSt^ TO**lt9 9i9 09 I £$ 
®,5 f I^ e 1t^f^ dW9W fit*1 009 *?f$ TO I 09 'TO** ^t«1 50T *TOtHrf*l 
TO TO C$1$19 9 lf9 e 1® 50 9tl$r® 00 9^5 I f$l 09 fct«1 59t* TO9 9ft5 
$fe*| 09 §f§0 f90 9t9, C*! *1^ *‘1 I ^t0$ 9C9f$, 99 00 

59 ill I TO9t0 090* 5t«Wt «tH 9591 59—TO* 09, 

09 , ^9 09 « 9 t*f *1 09 I 0 tTO 09 00 0^1 # 59 I 9 t 0 t*, ?fom 
%*m TO*9t9ifa* 4*faiS> TO #9t^ 9&TO C5§1 9" 9 t^ TOC* TO9, 
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mm * fkmm [ 25i , 8*i nwi 

CSISS C^t=T S<5 Wrt ftortSl S^tlSl StS Si Stfl C?SSl ata, 

«rw fe a®* c^tfcia ^tastes cses artora *rtia i 
sstaia^ css *rt*to?a stcs «t*i c«tia sta^ fsa^a^ to®! #*tt$ aftta i 
«tlt?| fsSfl<-WtFttCT S&tata W3S ^18 S®J1 S3 I 

a&a c*rcar c?ii sts, sis csisa feia *is s<s 

«rtasta stai s^cs, csesa feast's ssis ?is sta i w$ #it« sa i *t& si st^a 
2tlS sf? faf SaS 5 **! ?t11 SS, Wl*t SC*T tftCia ItlS a'foaa fas 5 

*m fa^ «fsro c?si vta i aMai mesa mafaa* ca al^m alias sstre s?®ffa 
atM* ^tif, c*fe sM fct«1 mesa s^fa^re *tfsi<5 *a i fta* 

^eiea cssea* c^Ts «ta*tca itai *?c$ *fta:s^ cscaa s’ata stwt^fa s^s a® 
sqfa^ro *tfal® *a ■sita <3ta$ *?z*\ ^a # i ^sat; cwc^ ^t«l a^ate ^csl 
«rsts a*t^ i 

1946 stcs ^tcsfa^ts fosatfsa* c«f. cl^la #*s ijlt*it* 
aetata ajHtca ^tts 'sitfa^la aw i cseaa ^ ^ switch ersfa^oa 
s^tofa 1 ® sasia ftaft -40°C &r®tfaf*te ^ w (Dry ice) ara?ta 
^aata *11 sisiss i cs css cic* statai® 0 . status a sets si, cs$ cscaa fcia 
^Htists caca* m sacs 5 * i^atasfa stfscs ft:'® sis i s 5 :*! siawtofs 4$ 
itol farfsia* Ss*ii*f <4is sris Otis wwft'® a<s a® ^fa^a ^ta^ta atai *w 
stcs csRcst «itsia i w a*ss?i ^tacs stats*! aa*p ia i wm* 

M«1 ^ai»t ^asa a^t^ ^fai^ ^a i ^ia 5 ^ai^ ^ 

*t?ti<^ra^ sea ^ aa^a 1 ?^ a^ca i ^ aaiaa nv c*kw ot« 

sacs* ceia'e i 

^ aja’gtfc ajaa^?i ac®t ffam ^lia ^Ititosa c^csi ^la^ ^ita Astana 
cell bffrro itias i a^ta 6 ! ^tapWato caia* w aaa 5 ca 5 ^ fails ajaatai ajtita i 
cscs ^ttsti^a aai %a *?!$a «rc 9 ca^isa si«r fs^i^ta 

^itcat^® faff's ^tts ^tt&sts f«ria cscaa Oca^ cw& fac« ^a i ^ta^a csr<a 
scat fae^taa a^tc^ fn»i »ta 'sjtiat^e^a a^t^Oi esiaa seat sfsis *ti^ ^ 
af^ite^a wi aea i 

^caa itol c^eaa c*zn «£tcat^i i ^tas esesa b?c® 

f%a *t?f$a i ^tisfaasta ^la *nt^Tna m^is ca ’t^t 5t»rtc^l ^a, 
^5ti® escaa ®?9i c®t aia f?e^ ^a i ^ta ar^eas «fta *ii^^ afs ^itea 

*it$ a^cac^^ i a^t^t^ta ®ta anstfA * «ta ca^ass aw 



•rotfc, 1972 ] sol 

^ fct«1 TO, CTO cw # *t?F5 CTil TO ^1 I T5R Wl TO3 5 - 

«r»i to®j 3*tw to® TOtfro to i 

TO vfl^l *fTO WTO C^t3 «rww TOl C«F5 <TO I tflWCT «?TO^ 
*l?tctf* t*toi TOtsfac* »TTOt» tocs? to; <TC*ra—^itafrotsr cTOt^rs* 
^^tl ^*11 TO i *ttTO*i »ito «at ^itafaTO cTOt^® TOtsr TOTO*! TOTO vz*\ 
^tTO* *ITOC^ 'TOTO CTO1 TO I TOW W*TC *J1*!f5lTO 

C3Ft«1^® W1 TO TOtW *P*tW m ^CS f?C®T ®?TO TOt* ftC9 faw 
®E®T TO 5 !^ TO I *FC*T CTO C®C* #<TO> TO®«t^ I 

TOTO f ftfifTO C*t*f I #9 TOC'S TO C 5 ^ I TOtf^TO 

W #*it® To =0. W faf^l 3JCTO ftt^e TOC*I fiftTOW #*t1^ 

^twl TO* «1tw I 

sSl'®lfs|^5t'® 53TO^f 


\*i\ TO CTO f vtt TO* TOST £fCTO cTO*l TOW, C*n> *tf*l 
TOWI «pi1 TO TO C*ifc <«>f® TOC*T TO »1 f«Wl TOC'®! TO® 
C6^fwl®l *1 fa^sR-CTOl fc'S* C*iW—*‘TO’STO fTO *>W I 

to*to toi c^c ^—^to *\w for*-t(fs *i 

^2^4 TO^sfa CTO ^4 I ^JtTO&1 *TOW* VA TO'® TO* I TOC*f® 
CTO TO, TOWW TOfa? *T*f«* TO1 I 

^<j fas *i*Hl to c?*i *ws* ??tic*s sfaTO 

stilTOtw* TO*t c* n$ sl^cTO*!^ *cats, c*iofa * 5*1 ^3 to m 

C^3f site 5 ! '5lf%fh'® I ^ TO^ 1 ?JC?(C®, 

C3«f% ^<(t?! «l^f« «ft<st« CT«fW ^®Tt TO C^PS? I 

^l-^^Sr^r Wte TO, €t^C?CTO »I% =9^® ^tfl 

^ft« «I5CTO ^c®! CTO >rR1 

<ro fftnr *fps i 

ITto TOI ^•ftTOT ^fa^fs CTO « 

c^a? c^ cTOi^w ?farc ^’ttTO ^c'sfer® ^ai to i ^«rl-^c^«r^ 
CTOC¥ ^tTO CT^II CM«, Vto^ 
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$TO3 «r fi*«% TO^tPi TOt* to to* ^ to* to* TO£3??t*fa 

TO TO I 4*$®tC3 CTOC* ORTO TO CTO CTO, <2|£3 

•tfiwfa TOt$ *TtTO 5t*1 W TO 7 ?^! to'® t*^t& TOtC3 

fa33*3 *ltol «f*t"f TO I 3^'S’I^ 33, 5f^C*ttTOtTO3* $-TO*l3 
CTO *f? TOTO3 3fTO fc^lfa* ^5 <TO*f *f*C3 *f"T5?TC*f ^ TO to 
^$?>fa* CSC® cvefll 55, ^t?C*T «ft3 TO^«fa 5W 

TO 'fitfc *3 # v TO* to* TOjI W3 3% CTO «1t* I 4*^ <«tC3 ^51-fcpS** 
CTO $ 33> TO f?C?f C551 CTO, <TO ^tCfatC*^ TO TO1C3 
CWt TO I 

*1*1*1 CTO C3*f C<t*1 TO, ^TO *$ffa 51 TO«Sf5Ptfl <2J^f« ^fTO 
^fato CTO CTO C«}to TOfa* TO-*lfa3tC*3 TO1 f=l5fl^ 55 I 
4<R <f|*fcl «}* *fcl TOtfa*-—«1 5OT1 <i& C3, TOtffa **TO CTO $!&* C*fall> 
*33 fa TOC1 $C<afa<5 5C3 f C^I f^fa* TO 3Pg»3 ST C*tSf-33TO $*131 3Jfat*fcl 

<N 

^fTO **if$ I 

TOtOT* TOttfa *t^t5l^^-35*i <«3“ 4$ 

TOTO-fet* TOJC3 C?5falTO t C*tt«f3 *t$ TO I 4*C3J TO^ITO* TO 

**\ 

v&l a d :TO ^fa TO d&°s ^f^fa* ctoc* to i i<wfc TO3— 
2jTO^ ^3t5TO* TOI *&9 21 E*tCTO ’ifaTO 5fa TO 43? TOTO3 ^31-^t*** 
CTO 55 I f*Wt3t*1 y*fl TOt 6 ! CTOC53 C5, TO 3 SUTO-TO^ ^t* 
'BJ^fa f33$«l TO TO* i ^<l«. 3C^ 2U*tt«r3 TO^fa CTO $fa* 33t35«tW 
TO C*tt*l I 

*TO 4*fi> *tH*t3 2t <j C*tf*3 TO CTOI* 4* f53l^s 43^, 3t3 3tMl3^5* 
*U C’tl 3 ^ TO3t2fCTO, f5f*tC3 «H^C^ 5t?t5 vfaffa 

<*x ^ 

C55C3< »«s5 TO 5C3to I CTO3 C?PtC33 ^t3 uq| 

CTO«fad 2tC«PtC^?l «tfa «J381 TOfa 5 5t5l5 cTO^fa 2fC«tC^3 TO 

*v •'s 

C>H^13 f53t^ C3^t&C^« W ^C3 ^3 I TO! ^ 9ffa C3^ f^to 

5C3 TO 43 # n ^5t3 «!5J^fa TO1 C?C53 «rtto C^tW I 

«I5^fa3 fa* 'Q ftW fdfa3 «f3>tC33 ^tC33*l| 4^1 

5^C5 I ^33 fa3 53C®1 3^51^ «lt3C3, 353 ^tfl 3t^C33 C?33 C^t^ 
«?P^3 35^t3 5»3C3 31 I ^3l3 C3 f^3 3t^C33 3*2< to« 

5W ^t3C3 I 


lilcvjtMs 



*tfWl 

WtSCT *ftwftol CTO, ^1 CSWH WISJ iftcs 5lfr «M CWl 

SOT 1 I *lfcft> «fc< 20 33* ^1C? I 4^-4^ fi> «te*t qs^fsi <»H ^tCS, OT«fa* 
StCWfc^ sfSfa TO I CS*t* «TC» CTtfe TO 6 f#& I 4 $ TO** SWJ 

to ^itw, **it*:3 cstst* ’itwf^wl ^*te* *e* i 


TO 

*ttwf«r«i 

80 c*tre 100 

t* 

60 c<*:^ 79 

«^t 

40 c*t* 59 


20 CW 39 

*3 

OCW 19 

t*l *3 

l. $\z$ ^3 fa* csftfa* *fae<* 

c* anSts^fa c?«*t ^tes, OT«fr* 

c*t3fi> 1i fa** c*l^ »p to* ? 


*) B, C, N, O ,— 

In 

*) Fe, Co, Ni,—, Zn 

Au 

st) Ag, Cd,—, Sn, Sb 

F 

1) -, Hg, Tl, Pb, Bi 

Cu 

2 . c* n^tef* wfan 

c?€*i sites, c*r $fc* TOK ^ts « 

*t?i*<s f* ? 


*) DDT 


*) TNT 



3. ^C5 3i f?CT *UftC«fa Slt*l 4*s f^C^F TOWl^ 

ct««i 'sites i c*t^ *t*tc<* w** c**t^ r 

*) *£*tw C 8 H a OH 

«r) c*t*t$ K 9 S0 4 . A1 s (S 0 4 )„ 24H s O 

St) srtsT**l Rifats Na a B 4 0 T ,10H*0 

^) s(Jt*tOTtS*T' ) CH 8 COOCeH 4 CCX)H 

«) 'SlJt^fiR CcHtsOe 
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4. *R$1 fafa 

3731 I 

3) CaO + P s O, ->Ca 3 (P0 4 ) a 
«) C 12 H ss O, t + O a -*H a O + CO a 
M) KMnO. + H.S04-*K,S0 4 +Mn,0, + H a O 
*0 FcCr s O* + KaCOs + Oa FeaOs + KaCrO* + CO a 

5. 31 fa* 3mfc ^i3fk3* ^ ^ ®faf?c3 3i33li> qr^3 
<3*31 ^tc$ i c^U c*i:3 C3t«i f-PfK« 331 53 ? 

3) 311^31-^31^ c®if?i 

*0 3Jt*llf3=? 

*51) ?31 

v|) 33^1? ^t3t 

'&) fkqfetSi? 

( fev.33 StfSJ 506SR *}h 3i$3J ) 

asst*** wt*t^ * sr*rs 

3 t?i frosts faf®?*, 3fa3t3i-9 


^RW 

*?tw* * 3t* a? ^OTJjprfai i 

3k® "W 3‘*tcsi3 4C3tSR I 3 op ttt33 faf®8 JltW 3TO 

ftfe* 33^3 *tr*fa *?$ ^ i few 3'*1tts* *i3f-®3*, 31 st$c*ra «t5f«r?tt5? 33 , 
®tC3 3®Tl 3$ “ft’PtSS S3* ^Ultrasonic waves 31 Supersonic waves) l 
3**il3 «if® C*E3r» 20,000 13 C3% %Z*\ $ *13? 3t5tf33 3t« 3?1 *1^ 31 ; 

3t5tf33 3TC33 *K3 *f3M3t*3 «jsf®3pri (Audibility limit) C»!C3W 
20,0001 ^®3tt 20,000-n3 3* > ntrc* «ts& wrrs* ®3* 1 

fk*H «lfapSft[ C^tfl^'W.f^TtW "*\*R 3&3 "IWfa* ®*r*3 *?!& 331 
3t31 ®C3 JlUfoWCT 3C33 faftfaSl* 3t3^ 33*(®lT3t3 (Tuning fork) 3-nc^ 
*fC3t<S3 33* *i$ 331 3t3 I *ft$pPF f<lf®S WIVW 5Xl0 8 3"ni3- 

ftfafe *t3f ’Slfe 331 313 I 3®3t # s *t£3ft^3 ®3C*3 ^ 33*-Wf $£®11 
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*i5*rt** ^5** 
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a= — = Cal%fafct*=6'6x 10" 5 cafi>fsi&t*=6600 'aiftaL*, at 

n 5X10 

^StT *tl*lt* *fal* aHW-fcatfj* aata I TOt** W.W* WT-htfj* TO 
<*ie* amtfa* cto i atai «teaft% *te^ ataesna to TOta **t ?ea ate* i 
TOtU* ^*e?r 5 tiiafr b^f*r«T <& C*, *te»lt*-**CTa *>t* a<*te*at* 

Wt^SI TO I <2^ aSt^* a** d|t S5*5F *tOT *ttfte9 ^ r C? ^eat*t*tesf* 

*a^ta fa<* **l toi i TOFsl *it ^*e*r* «rft*aea* foft^ie* *te* aifte* 
a*Ji*a ssTOe*t at$tC$* ***ta ftal a*£** a %*1 3*1 *l*TO*lto at* 

a ? .*r Brtatw c*ie* aaear* to iiit a*?-*** ai'® faea ctoi to ate* 
c*ta aft*$e*<i atC* *t*1 W?\ 'Stftaft'® 3ea %a*t* fte* ^tTO I 
TOtS* TO f aflat^ «TO* VIEW'S sjta*^tC* 3ja$* 3e* ate* I %% 
ewe* <sfc ^aesr* «if^f3p*i at*tai* i i<it *t*e*i ftfe* c*tea* %t^ wa *aat* 
sie*; iiit to** aj* 3 t* **i 3* 1 * 3 fa< < 11 %, aai—**1, 31 sftat^a^ 
(Sterilize) **at* TO 4* <2fe*la **1 3* 1 

awrt^a ^*to *te«r *lifaea f&fTOl-ftsste 51 * TO* «TOlt*f% *t* 
a^ataa toi 3 e*e* 1 *ea*fc a?K cassft to ar^a a*, »*t ^*ea* *$ 
ereatea cassfte* to ara^i* *al at* 1 faft^ai-fasro »*t to* «fe*ta **1 
3* 1 *<J* to arafa a* 1 to ata*e?e* «a* taw^R casai at* ai -, ft* 
*a*t* c? 3 *i cae^ ate*. ft* ^1 afte** ae^ ^ft** 1 to ataaewe* 
4* taesr^aa fte^ c^rc^r to g*%* *?l -aeateR 1 «nt *ttf aeTO* <®to* 
amt* 3:* ate* i *tat*i to* **5 TOfro ae*ft§* ^*sr ^ ^ae^t^t 1 
a^*f-f*f*te* ^t^*t®r »rc^t^* ^®^ea* * 3 ®t amt* *e* ate* 1 aH^t* 
aw c?at caei ca, ate 3 * ca^* aeaj ca at*j< aft ate*, *1 »re*rt^* ^aea* 
t*a stfaaa* 1 *te*t «ift*ft^ a*f-**ea* atattai cat*i at*, at«* aft* 
*^5 aitca *tea Ws c*^ fae* ate ^3 1 

a’efft *ta^-*tal aaata ^ 5 **e ^5 *tea?t^* ^*ae* «te*ta **1 ae^ 1 4 t 
^*ea* atatca? *tft *!t aat* *ta^-*it»*i aae^ awfaj* **1 ata 1 

aeaft^a ^5*ea* atate^i b?®t ^q ai m * at*«r caateat at*, ai *iaafa 
atea *tf*fB« 1 dfe c*ta ^*e®t ^a* at<*j **1^ ^rtc*, ae»i 
tit «iaTa%* *taKe* ^a%* *?e* ate* 1 *twt c*e»i* *fa*t«ft *e»t* 
*fa*t* ae* *at*Nte* faea at* 1 i««tea *ca* ae* c«ftfta « attelt* 
aaft® c^**t% a?te<* at^stfa* *t^^a *eal 3a 1 
8 



506 


Wfa « ftwf* [ 25«t 8 jj jtmtji 

c,^h *£«, 51 *»tre , t's?i 'Gums *it?tc5i ^i 

*lt5 I ^'S^j€ i l'3 tiig faefa 5F51 

cm Wtfw ffwtfl **i ^ fls ^ 5^1 ^ i 

55J fat?! ^*3^ <£}3tf?^ ?C^ *ft£?( ^1 I 5f£9J 

c5fatt5N »r$H 75 ^i i fai ^tsftPtBf ^ *\w c^iMtntM 

w t* «ft 5 t®R ^tos i ^ *tw w** c^'Q?n ^ i 

*limi TO** *m«r *Tf*WtC«* (Polymerized molecule) 

5^1 J] 15 I ^ IKK** *!t?tpn CtWZ** ^*1 
^5t5 ?* C<ft*t£* 5t* I SOT C< t*t* 5® 5^ *«t1 

5M1C5 *t*fOT ^1 I ^rafx ^ <?5OT5 C*f t5l 'S ^5*11 cw 

ip S ?1 515 l 

*f£5?f'S?f *lt3trej ^»3OT fasifasp® *r'QC^ '§33^1 5^1 5t5 I <4^ ^S?l^ 

CStt 5 !?! (Electrolytic cell) 5^1 faC9 *lf^tOT 5t^5 ^ JH1 
SJt^tC® *31 3[3t5 *lf55F® \S5OT eq^ 3jp5»(? ?pttl3fa 5*5 *C*5 

<§ vit^asa ^15 ^C5 1 ^ ^rcst® 

s*1 5tC5 I 

tfr<l1 5tC^, -TOTt^S S3Sf ffcft-SJtOT 4S *ft I fiwtppl 

f^f®5 »fNt9, ftfa^Wlre, ta, *t*t** fo^faR ^pfoR* «tt3tW% SlOT 
*1^1^35 S5W5 ***tW S<*I1 ^R’ffa'N | 


^Q?f 

(*twPfom ) 

1. 55) F 
*•1) Cu 
*) In 
*0 Au 

[ wfit* ntwtifi* *k«ji «VPi¥ *i?lr«fa ep^f? «rc^j? j rtfic ! ® 

•r* *1? '*Tt«riT^n ^tti 1 ] 

2 . (?) '5t^nftnrt®t^t^»i5iJ5a>fnfe«i!i: (C1 C,h 4 ), chcci, 

• W C,H (CH,)(NO,), 
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3. (*) jrjwtw: C e H ls O a 

(<0 «t*r?T : Na 2 B 4 Or, 10H 2 O 
W : K S0 4 , A1 8 (S0 4 ) 3 , 24H.O 

ft) ( %*&[') C.H.OH 

(*) *mn^f**■• ch 3 cooc 0 h 4 cooh 

4. ft) 3Ca0 + P 8 0 6 -Ca 8 (P0 4 ) 8 

ft) C la H 811 Oii + 120 2 ->11H.0 + 12CO a 

ft) 2 KMn0 4 + H 8 SO<-*K a S0 4 + Mn a O r + H a O 

(vi) 4 FeCr 2 0 4 + 8K 8 COs + 70a'*2Fe 2 O a + 8K 8 Cr0 4 +8CO a 

5. ft) wi 

f CuFcS, ] 

ft) — *T 3 l 

[ *Jt«ltf*rc W ZnCO, 1 
ft) C 5 tc 9 i 1 >il^— 

[ c&tcnl*ift& MgCO ?> CaCOg ] 

ft) 

[ *c*l1 AI a 0 3) H a O Al a O ; ,, 3U*0 ft«h ] 

(«) OTt ?1 

[ Fc B O a ] 


*$% «« si&stw t5^ w i 

«Wtf*U5 ut»IOT[^ ^tcw St&9tWR fc* 9 !* S3 I f%^ CW 

* 11 ^ tafiffl ^«(tl >1 tSHI^ ^3 *ltM I *U*\ *THt *1 sftcslCTR 

^ flTtW Wt* 

*it«j «jt*tt* i ^tft stftsta c«f*rt* faM* ^ spa* 
ws k»ito i 

CTtf*W HW *l3cStWSTC TOTOI W I lift 

sitqj Ufa fcwafa i ^ ^ »nwtw stecslwR 

•*tjt»i fofa i sfostw * 5 trt»T^ t5 «Kt* - 253° 

m*\ «ipr -259° c»tf&Mtre V9 ^ *lfim 4*1 vfoi I d& 
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«vra * 125i a*, 8*i atfJI 

tc*t 5 «|'a* »IW ’iaatfla ^j> C*t*t «tt¥*t* *R»T ^ ^fta ^fett^a fa*T«. 

*tfaasa *fft* ai i %\$ c«raf* faatS ^j&ftfefc* fasstaft?* ®w soti, atatiH 
fearat* carats *t*t fa* sfcstcwat* *fta qftpB *tf*TO a^i—ca ar$ ^w* 
vrw nfaasa asaro *rt*t* i <aa art® <2rt9 $ fafaaa at$as*?ia *r*t 
aa^ta i atRata fasstatai ^ f*f*i*a *t**rctft* *t*r ^Ratai^ ^ a*are a^a 
StatSa 1 *TtftCTtft*1 fatfa^taC** fawfafot !$ aatf* &H ^**(3 TOtia ‘a^ 
«**»’ *taifere i ^t*tt a*ai ala, ^ fc’ttt* faa* *t«rte « 2 tgff ?feftsfa 
toft ***1 area r sttetrea at* fc>fa ?c®r ®t*atcal «*Mn cafaaa ^ta^ta ^ca* 

C*tfc ^*1 *tW -W §J'S|fwa ’Hf%* ^Ca^Htfa C«t^ **1 *t$a 3Ca I 

*tt*fat*R Fapaif* 

* aataa f<^tn, ?a*aa* wti) *t«w , wn«, aaSn 


< 5 t*f *PM*R 

aNartw aatra t? ^taa t c?t*tca a?i^ Rare cme*& cw*l at*, 
cjjt*ta?t* and**f'®1 afat* aaa* c*d> c?a i faas w^. 4*i>t «t^ aca «rW1 
^t«tfaa* ca, aaa* *td* *T«t fa* start *tt* c=*a ? aaa art*r® n-ia) a*tnre 
tef* ** csa ? sftaa ^t*i a1?t a 7 ?*! 3 * ca*a ? W a$t*ia artre ac®i— 
s?tal «(l*t>il ^taal *\\ gfatssfa* ^a fare *rt*cal i 

«t*t >PPt9R ^atfc **t* W*—’* >r^t®m i *w ^t*t *tc* 
are, ca^ «ca ^itretsal a**t at* i 4*^1 ^t^sl srrea *tttai fag *taa ®re srere 
.Cf^l *t*, Sft '01 «r»i w zw ^ i «itat* ^ta* ®?^a *rtcat Hpf Srr^i 
Ft^c®! 9ta* ^:®ia ^t’fsftail at* \ «it**l aqc^ ^ttfa—itart ww 
*i*a «r*r Ft®ri 5*, itsl Maa *?2a cac? ^t 9 ! ^ca 'ed i «it^ta 

aaa ^taa er^ frtei Ftqi **, \*aa «ta* a#a ^ca M^l ^a i ^aK 

«tc»(* a°wl ^taal ^fra c*fa—'®t*t <^aa jq^i Hf^, *1 ^5^*1 a^ 
ai a^ca a^ i aa^a a^atf&a aaa i a^f®ia a s aif&a 

^*1 ■*< *wi * 5 it*i* ^taa i 

^st*t faa «ia5tc< feap’?* *5ta caca^ ^»j^a ^tca aaa ^ac« *ttca i caaa - 
(1) *lfa**a (Conduction), (2) *tf?**ia (Convection) <£\W (3) faf%a*t 
(Radiation) I idata ^ faa* ^t®ltFa^ *f*1 *tv • 



TO 


509 


mil 1972 ] 


( 1 ) prtTO ^rtcw ifi* «it^ 5 tre to TO? TO TOt 5 ? 

to? ni <fC®T faf*H TO mi TO, «*i «it* CT*r *m* *z$ §zh% I 455 
5t*TlT ^tTO? *K**lC< C5 W11 HZHT.5, <51185 C5^fto «ITO TO- 
“ifa 5 C*5 I tife ^53 ?^*1t5if®l C*fe TO %®*[ W*«(teF tfr? I ^ 

?TOtotTO *«tt'®fto TO WJI CTOt? ^tt?? 4f <TO 

CTO TO? «fTO TO cTOt? I fal T*lt^f«T TO *tf*TO TO «1 I TOC*T 
*lfal55 ?TO TO ? C5 -SMt^C® 41$ TOctf? &PBH TO CTO 

TO5 Wl ^ *fift< CTO TOW TO 5*P<to 5?, fa^ «WC<V 

TO *tfl ?^5 izh =ii, c*i$ «iir*to &stc*t? *tto 5 ?®ii *$ i 

(2) *ff35*|5 1—4$ fi> 3TO3 TO? to? 5}®1 ?° CTO C«tWl 5C®|1 I 
stre? TO to to *t?5 ??i toi i «it«:5? tofc to? ?TO m tow 
* t?5, TOto « 5t^i 5C? f ire? 5tot5 to fc*tc? i $to? ^©*1 '©tit 

?vtr® stre? ^ti c?c? TO? ^tc 5 ? to ^tre i ^ 4 ? stre? 

# ^ 55—4^ 4$s tSftifc ftSTS^Pl I 55^3 Sr 5 ! TO*W 

4*t$ ^TO? 51 ^tC?, Wt«l t??! 9 ! TO I tftfTOTO?^^ W 5C? ^U 
^C? fto TO *lto*I5l ^C? I TOC*I *ff?W1C5? *KWl TO?1 4<»fC? fto 
*itf?—C5 <TO%<$ TOC<? §*F5H ^f5 C?re ^t«*V®? ^tC5 ^ 1ZH 

TO to TO, *ltol5 ?C*T i 


(3) f?fa?*i—c«f^ to *rf^ftc® i f%« ^t^- 

5 «W 5 5 t?C 5 ^ 5 t 5 W I TO fa TO ^ C«f^ S 5 W ^tC 5 ? ^ 

to *tfw 5 Hi c^t^ «t*tt*to^ ^ipt m I 4 $, ^t^t ^tC*l f^fa^ 

( 21 * 11 %^ I Vi$Z*\ fifasi ^1 ^1551 4 *iZ$ ft I'd ^ltf<—C 5 'St'lt^tc^ 

TO CTO 5 t<(IW »!T 5 t 5 f =11 f^C 5 51 5 t 5 W 5 t ^ZH 4 * ^15 

CW «l*» ^1R WZV *1tC5, C»l$ «|‘tt%^ Rfa? 6 ! HZ*\ I 
Vifam * f^fa5®l v it*fal ;— 

( 1 ) «t c 1 t%'® &m m 5 t 5 IW 5 | m ftzH 

5 l^>t 51 ^ TO I flfa?!^ TO C^t^ 5 tTO 5 TOt 5 I =t 1 ft\ZH$ C^ 5®1 ^C 5)5 551 to 
*nw i ( 2 ) ^ito 5 * « *iftfi*\m 5 t 5 i:*i 5 §^TO 55, fa^ fafam 
51515 ^fa^'Q 515IC55 ®TO5 f5C*t5 CTO 55 51 I (3) *ltot5 

5t5IC^5 TO ^5^5 w m I <lf55»lC5 5T5K55 TO *lft5^ 

VIH I ftfastt *5H* ^fa5 ^*tl% 55 I (4) nfiTO « 9 tf55’15 5^5 «t1t«jt f 
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^ f9Wt«| 


[ 25i it, 8q toji 

54 «i5l»ft i (5) TOHfe* 91 

494 TO 449 4£9 I f9f49*l «l51^to TO"ffe C494 494 TO 494 4C9 I 

49 t 9 ^=n»n to <*i**rc 5 it^ «r*TO 9 i 994 4 tcfo ^>t to toi 4 TO 
C49 ? w 4t$9 to toi 5tc4, TO 4t9«i 4T^> To 9 !* ^-TOtfCt i TO 
TOt«9 TO 4lfc CB? 4C9 99C4 CTOS 4119 91 I 9*C4 *94 4C4 =*1 I 4?9 4t<f5 
4*141 too? £TO 59 C 49 ? toi 4 TO 9 <t*t ^ to to 45 t 49 c*ii»rt^« 
TOJ fn *1 5t^TO5i 5tt4 49< 9l?9 TO 4f995C99 ‘*9^1 49 5*9t9 C*rC59 TO 
4$ C4t*ttC49 TOtt 4TO TOCS 4tC9 sql ; C4 419J *tCl9 C9*f 4*9 5lt4 I 5tt99 
TO 41*1 * 9^1 59 C44 ? 9^9 9$ C9% 9^ « ^4 ?9 f ^ C^^t TO 

<£{fc4to 4t9 49° ^ 49 TO c*tt9*i 4t9 i TO 4t*ri « 5^1 41c 9 ! si 9t5C4 
4tC 9 !9^9 , ? e l ^ %9 45 TO 51 CTO <451 4C9 I 4:4 9l4W4*1 499 5tC4 I 

TO 9 «fTO m 


<S?t 'Q & 5 S 

«w i. cTOTOist f 4 r 

< 2 f?tei 994 t 9 —*ltC 5 TO I 

«W 2 . ^ fa ? 

*£14 9$ ; cTO^R 41^-9$*!? I 

&S9 1. C9 TO9 5t9IC9 cTO5foC4 f9$T«- 9tTOto 491 59— 

TO4 94l 59 C5t99Jlfetlt I TOW 0 . 4C® %9 4t91TOf94t1 ^tC4T94 fato 
f4fa4C99 C44t4 4tC4 I 4^ «ftTO (4f449 C441C4 5t49§C99 4*511 $tfi> faf449 
C941C49 $49t9 C9% I 49 4t9*l, f»(449 « TO4?4C*5 C91TO1 951ap r .9 4 « 5 I 
^C493|C99 TOJt9 *nto]9 415. ^1w1^4 ftto (4f449C4 941 59 n-TO^ I 4^ 
n-tfl^ 9 ! f>if5l45 C4414 C5C4 C4t4 44^'.i 9f? C9lTO? *RTO C?«9l 
59, ^t5C4 C9t9C59 C91TO1 3 5^t9 545 ^ ^C& ^C44|W9 5°v9]1 4C5 9t9 
49* (4f TOl 419519 4® 59— 4W9 941 59 ‘C5l4’ I 4^ C9t9W9 «C45^ 
(4f444C4 941 59 p-fet^t I 4tC4^ 51^1^9 44f?C4 p-^1^5 4 4®f^C4 n-fct! 9 ! 
^<1^ 45^1 5t^j^ 44^ p-n 4°vTO 5f95^ 59, 9t9 p 44C4 44 4*514 ^C44§4 
« «if94 4\5J4 C5t5 49* n-4$'C4 4lC4 4f94 4*514 ^C44S[4 I 
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fit*, 1972 ] 

p-n $<t* 4Z* «1'®r®T Jf *ITO $rv* C5t*l tef* $* • 

^r®tto vuw cTO^fa n-TOw* to 'e p-^to* to TO i 

to*S* nm* tor « c»t»f *Rto touPM p-w®i *to* « 
n-**m*T *uto$ ®feTO®c** *& ?51 A ^ toc*i?i n«j to 
to to*i ^ftof® 5 cto *iifii i 

^to >kto to, toto to to?i ^to fagmfa cto *itfa i TOTOt* 

TO « ?fsrc fc*TTO oq? cTO TO*tTO f* ?ftto i 

2. eg c=TO *to* *tft* cto to* 6 ! ** i TOt®^to ^ 
^ toTO* cTO «ttTOTO®l TO*i tofa *ttfa i to *i?®to 

f^:*rawfl TOtc* TOtc?* »rfta* tosi, sjsTO to<* to** 

* 1 TO Wl 3 * 1 , ^***1 ^®Jtf? TO *K*I&® 3 * i 

*to to ^to c*? 3 t^ cto ^ toto to «TO i to* 
toj *TOc** TO 1 cto c^raita c?^ §t®to ** * toto 
fs i to*Rl *f*i cto toTO* *tait« if% TO i TOc ? * TOTOM *f%, 

*tiCto TOTOil ^f%, srt^Pi^ to«f*l, TOflto TO«ft *®Jtf? **iw ct?- 
SreiRi TO® i TOW c?s cto fr to TO l cto 7/8 fafct* fttf® 
TO TO* i -TOTOt* cTO «ito TOTO 4 ) **f f^s^fi,’® *g i 

*af *I*TO* « Wt^t* TOtf I ^TOTO* to CTO fist* *TO 4* 
to 99 to **i « *T*t to Wfai, to *tos?t% *wi< ctom, 

Attorn, tow$, *TOto «ntto, c^ttot^ w*\c*5 to^to ^ 
f^l tot® 5 *wttf • 

•SjR^g c** 

m rtf®« fVtor ^nta •, R«t* ^c»\«r, ^f*ift«i-9 



fsfra 


n$ 14$ ^*it$ (1972 ) «r*fai^ nfc? «ffB 
aifats a^fa fratsr nfaan 'satna ‘^sta 
«WH tits a^si-nt# fassfn nftisn s^f 
^tnffa* *«tii ntfsa? ‘stwcits sg nfV 
a^n arl$wvatc*t tfsta ntan isfri 
V«lT*ttwts I fasaa^ fo ‘sfe* * 
an’ i ^ n »ts n^Hfon ncan a*ta f««tn 
Aftacna >r*Hfe sft^ts «mm nrajsrnta 
ag i 

CTtWNT* ^5f? wcw 
•tfiww «l«f nfa 

upla fiwfa n.aacra «tt«ftsn w 
^•utnn #rtatatn wfct*rtarti $ts na- 
«tw fn«i fiafsta Rltntajtcsa ^a 
left* «tfe s*a i«^}S entnagn fo®tfan 
S^StS *W Slftl fs«tn nfaSWC* BfS 
tfsrta fetfi ntn nra fi«tn nfsaFa 
asra tartar* view I 

‘TOWRH ^ *%fo ntatal ’3 
ntCTtfw^ «l« 

fiwfa nfflSClfS fc«f»tCT 

nfass a^> nfbttars ‘«iaea$rK ag ajfo 
•ttitntca'a feinted ‘stsroa fenw fawtn 
«^iwtf^v *tf fsi «mtn* w ^nfg 
«fsii Afknffn«i «ftntfa* vifw i 
vitff wforantn %nftl*!&gr 

«ltsrt « «t*it*rn nM ««—a 

fennn fnftfc fs^tnVn Pm «rf«atflfati 
fotS* I'Sft *llfo W I %*W 

fwtn nfiam ‘ajltnta « *ttftttl fcn- 
-iflft'a «llvtl* $la 3Hlanf ?t*f«3 I 
fata* nsints fl|*f* ^?sfst fsiFlfa 
«rfvarftni <jst* w i 


1. igsta&s ntfte •• 

«t«lH *Ja*ta (ICO fct*i) 

2. Ilstatinsr «t°f1 •*• 

fw*tl ( 73 $1*1 ) 

2. I5lti«^t< *ft*l ■• 

$s1a ^ma ( 50 $t*1 ) 

4. "SiftifasSR ft*... 

niWl ( 25 $1*1 ) 

5. %CS^53f fall*— 

JfNal *{a*tl ( 25 $i*i) 

ns 29c“i \*i$ 72 ^tfsta fasts 
•ffiwCH l^fa^faw Afa&i-fssn ^st*rs 

fistnnf® ^cntniuti «tf«- 

entfn^ta %w\* f^^ss*! 9Fti^ I 


Sj»f — <; 53f=T * fiwfa’ vfkvU 

n^s »iwfi *^cw utM* swfs 

«rw si s*\i mt*. «1 ntitii^tci 
nllf fstii csFra «rwt^j w 

jii i <«| fsscs «(titew $ *^<1 jpssts 
gtSHtUtSt* ( 46 /lfs, 
stf^nsi «w, SFfnft^l- 19 ) s^st? Bitstwi 
?c^ i ^ firsi cn'aifS ^cti W fscstnvna 
fs^lS strs >^f w ( 

n^ts w « ^sts sw ) i 

nfne'S < 4 t Siena ni»ltCT ‘trivial case’ 

m w nisfa'tvs*. «i ^rtententa catnr 

sen sen f n as m i ^sca <ntw farm 
enufo* ata caata sfea asnta (l) 
wf^cna c^sn «m atajfSa >nf 
^ca^lS vn n^atsfa wi aafta, ate® 
n^citfa^ at^j|5 va— 

“^fa c^stnta -av a^c^ c^ststc^ ni 
caf«tca fan toi «i^{ 8 wi fnac^s an— 
n^aitlSa «itftf sf5 can «if^ ni v i” 


«rsts 

ifafwiti ^sfitsta n$? fs-23, nm stiff If5, #W atrs 

37/7 cafaatt'Stm w, afnatnl ^ci Antra a^a tfare i 



<*mf 9 w*rs 



tcifr® nfs’itm 4$ nufi* »reife *ifaR itww i nfiraTras «ran® 

^vf^ar cat .? 49 *|t«frj—■«# : 100 fwn-$CT^ c»t?: < i39'8 c^ *ffe*it#t ®Fi- 

iffal fa|^ 1191 «lfWv*t *5lf»-ftf3R|1 WrfTO 15 I Wfaf^ <SfaWT9* are*tfe>T*t9 
Wt^-gfft (Fast Breeder Reactor) >ntf%® iftHTffil tors 4fl> fsrfr® 

lt «5 l 

sfifa > 5 i»? fa* ‘tffat** ^ ^**f chi i m fa*i 

faffo 11 flf»lf*lfet9 1IU*]9 4*fa* 9’vll ; itffj 

9C3t$ 1Jin?|fatl ^Hf^'5 •Sfatfl’ I HI fa*9 '«? 1 S9 , $1 «ltC9V (Core) «Ct*|1^t 

«|C*m ^ 9 tlt 9 9 J 9 TU 


( 'ftfcfoltl ^f*9f, 10/10-11 C9t* ffafc CTO919190? I ) 





















’Rant 


&t»| 9 ft @1*1 


m ^l€t ^ 1972 wfl SR^n 


W® Sr^nft 


at^&fai fi^i J ic^t'5M asta— 

«n$ *H 1 ^>5 aa\ft asata afaatc^a | 
^Wtws at^slai aU«ii, faa fcwpwt* 

CTO atVll «tal »TO atfa aftfl »fo® 
nt£3 aft I ^esaTf ^tatCTfl *t®stfn® 
ftalfta* ®ft «j®k® aaft fewfaart* 
at^a ftatca ata«n ®tata *11 fc$®—®*tft 
jito n%\ cTOfta apr *fi« fac®a i 
$f*tc?a «rhfa «rata®: at’ai «tat* atatfr 
tMw I **1 W *^ 5 HtC<r* C*T?l*lj- 

aia «rf®®fa ^tcatc®* ^tcaa sf fcfaat® 

97 aft 1 

?t**11 ®t*1 *fa*t®1 fiatfatTO a^Ntl 
«rtaa at® *fastc* ^n®: at* «ft»r®tcaa 
'staaafa ascs* to i ataai ®tata TO- 
cTO* natsM «¥t«f ®ita vWa* fm 
TO al I *ft ®ta1 <TO *ft* 
«n«ita a^s at? i atft®T-a^ft *ata «rata 
TO «itw ^1 *i3i®a caft TOtasca 
afanfa® i a^ata TO3i $&®t* aft® 
afat® atft ca, *% ®iat* ftwta- 
s^l as* i *^fta «ft ▼'it® aal at* ca, 


at aal ®t*u ftwta-& 6 fs ^fta? wt«F a®tft* 
Stbfa i *sts TO* faatw a® 
faac*s «i 3 r®a portal ftcaa atari ataufta I 
fas aftai ®t*i <jftafa 'as®* c«r& ®t*i- 
sca aftnft® *s*i a£^«—aia-atiatft 
naa« a*TO ^t* ®itajc*i ajtn^«tca 
a&fa® a* afti ®t*ta tos* arf«r 
n*ts* I apstfts* ®t* fawTO* a=*®t* 
atw ^siata atatfr a'Satca a*a*t® 1 ® I 
fas feisf-r’Pt* cto 4 *wi aftfal aftai 
®t*tc* TOatffat* fat® cat*®* fatatfV 
facaa, ^fatcaft a*t®a «iat* ^f®= re* 
re* *f«i «r* *fa®a—aftal 

®fat* atarca ftwta-6^1 fa *rea ? *fTt<f- 
favi, a^taafaai, ffftaftai, atafan «l^f® 
fassfc^a fafta »iWa *ttra®tfa^ «wfa 
a®faa ai at^ta ®tatafa® ^c®ca, 
®®Rh «ia®: faaca 'Sfatna ai wft 

ft ? Ittna •rm ca fa®tat 
^•if—atci c®i at^*ii ®tata fa®ta asata 
nfa^vfacna ftfa® «ra^ifa a$c®^ -niw 
«r®laatai aa-®tat 5 jat% a? fsft^»i, w 
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[ 25*t *1, 9*1-10*1 


wt* TnI* «tnr 5 t ?5 *sfa*i "? •* 
«tfa*r® *fhfi*5; * 5*1 fa ^“i*- 

*t^fc*f* *•■!* ^flVg's ?* *fa i 

^lffa<®i «w*fa^ *it*t < sjt5t< 

>K<5J3Rft5* WS^f* *t *»11 'S'fat* *tt*K*l 
fa®sf5-56l * arstcaa <w *»|5 *^1 vhm 
«tt^j 3 ** ** i saw*! *it*fa 31 * 11**1 *«PU 
fa®f 5 nfa^tr I 1918 *ftwi 25ci ®t 5 *T *1 
Wtst* c*tt® «r*fa® sfawfa* 

»ifatf5*fa *^rw **rl* fa^t* 

fiffafel w $ *tt*fa ‘®5f5 « 
fa®5t*’ nfa*t* ^i^ef^i-i *t5 i an-n<t?tai 
*s«r* faw* *tfi *tfa ^tfarotfasp, ??c^i 
'®tfa*i% i? R—?ml3 *tvil fast* *ifa*i 
c®i $*t* <55* orfasvN-^Hft =n : 

C*F* *1 *w& fa*l C** 31 3 EI¥ 

ftfat*!* ct* *i<s fa*i*4 *1*1 c<1*i I 
^®*ft *>tc?* ^ 3$* «tc5St3 *tfi*tf®s 
'•t^ «tt* fa sfc® ntc* ? 

J TV*t*3t?\t*f* >155* WM-’Mffl *I< *fi *1 
fa *1 ‘5St*f « fa^t*’ <W*| •wfas’tfa^*, *s *1 
*«*« 3* «jf«aF* ^fai 5 ® &fa*tr$l 

3-K*n «t*t* 'sreftfa® Ife * *$f33t* ^*1 

«fC*W 4**^5* «r*n vU fa *^c« ntw ? 

W *fa **tifw **—’qyfai*i «tfar$ « 
wi»[ fc®w fafa «ttfac 3 $ i *ft* fa®t 3 
*rfa^*f *t**wt*tc¥j fa*fa *c*3—*tt$®t* 1 , 

*n*ii «r*t* *t*jw **r ®t*t«t*to* 
*w fa®!* erst* w «h- 

siHfttt* *TW fa®t 3 Pwl* W®* 

*t*j* i fan 5 ® sfaH wr* * 1 *^ sfcfiJ «f«ft=r 
*^*j »r»tt*w **t**i fasn* «ii *fa*i 
«ttfar®fa—ii^fac* fa®t* c»i«rc** 

*wt*, arofac* Pwt* *t* fafacnt* nrt*- 
*3^t* q«t*tf*i i «ifa^*rii fawt*t, ’fc*** 


*tra^ *t*»ii ^t*t* c»i*v .5t« *?c® 

ntr*», 'st *5 $r$tw 511***11*1*1 ^®5 Tj « 
is*** 'snffat^ i *fv»il «t*l* 
«f^tci* ®f^i *1 *rwf5 

^f*t*1 >1^W^ *?C®1 «f5T5 C6^tc® «)fsaF5 
*ftc*5 51 , *«N « faat^’ 
f^c* »i^*rfa «lfa >if«i «fft* 

^t? « >f*c*tfa®i «rH* »fa*i «itfac®tw i 
®15*r®i 5^-t ^ffl*i fa** 

*t*tT® *W f-lfa«, fa ^55 fafa«— 

>T*si ^fac 1 ® *1tC*5 «***, ^ fa^c** 

«tfs '®l5!*t% *5—'®t*ti«l ^if®^ «lt*l'1 

5T 1 ®# ^ C6^1 *sf4t'-»fa I 

W ^®*jf*li! «T**f|fa fasfC* «tt*« 
'srff^* **fs*i sffH ^*i 5fac^ *ftc*— 
' 5 lt s itC5S >r®^5 fa^t* fa** I 
'^15 « fa®5i5’c^ viifis fa^r* 

nfsift* v lfa® 1 '® *fa*t* ^C5fc»5 ^*t5*1 

fa^t5l5*t% ^55t*t*c*f* *lr® 

« 5 faf* >l*C*rfal '51 "It*!* 

^fac^$fa I 

«t* I 

^53 *^t¥tCT* wifaw ^1^1 *fl* 
«t*t* fa®t5 nfa*i* 
^fa5*tc>r ‘®t5 « fa®§t:5’fl 1*1 «f'§ i- 

<5^ ^rfa^T *»ii *t^:^® *»tr* i <l ®t5 « 
fa®tC5’3 *^5ta[ w*#!' >tt«fri 

>ft* t C»lJ*^ ^t** I *f*tC5* W*j**t*, 

«ti5^c®u, <jicnt*^®t* w *rt*fa* >y*- 

C3tfa®t* >ft^»lT «tfa^5 *^*tC*“5*t® 

‘®!5 « fa®tc 5 ’* **?*> «t*^ 'St^ifant^ 
«ft*tl s»t*tc** >iar*i ^fa*t*f5 i *^*t* 

*ar^5 or?^ >rwi fa«t5t5st»?t ntif 
nfa^fa >it *5 ^fac^ *rtftw «it«itm *i*»i 
«t* *t<* *fa* i 



3^3 frsafa 


^t«F 25 3^3 3«fts f3®f3 *tfa3tf 
3twt r »t3ttira c^ats fat3tfas> I aiqtta 
fa:*KTO a*\i ata ca, 4$ 43$ artits 
flfefcfa f^CS 1 [C$ &tk* 43\ aatwa 
4$ arfetaw 4*^1 fltaifif ?fs*fa« 

ftfaai^si <rr«itft¥ &*tt*ta 

Wft« \S^T C3£3$ W *31 3lt*, ff« 
C3$ ^fi*|f*|* ftss*l *E3 31, afa 

^t* awai ^Mlcaa «[sft=n cat* aia i 

43 **lc* *f33 ^|3t3 3*11 3tS “«lt3C^3 

*tcn« «*tas —>i^ji capita 

^I*rt3tfl '“ftt’t fa**! C3*ltS Wl> 

’ttfiwr’ i 4i *mtMt «*tfo f^^c*! 
W1 «l4fftft'5 C3t* 3ft3 | W «ltaf3 
ata *3, nfaam «iMc* \3tc^5 $w 4^ 
Sgctf fatla *C3 BftaatS 

3C3t3R «jtc^ 1 

1946 >ft»;—stsfaf fw, ca3 « 

SfoiftaS f^Uir^ ak* I «Pef34ts 3^*11 
afo* I J?st3tn «T3tfc5 afclNHC* C*§$ 
C3N *3£« *ft3C* 3t I aifa 3t% 31 
*f33 aMM* C*tt3l 3ft>5 5*1 1 C*5^ 

WW *3 V* ntSt* 511, 43 :*Ht3 ? 

$13^ aflat* Wit*, **1$ 
c’flat^t or*c* 1 ^fat* 4 I «f«r^jtf*f'® 

4Sx W*fl>5 « C33 

*lat *«1 nt3f3 ^ftH—WCWT3 
W^atl I <stfc *13 *c*« B$fa* «fM 1 , 
« §^*1 I *T3t^ *fo* fan*! 

W\ «t3C*, 33^1 43t3 4^ fcWjWt 


“flt% ^t*!C3 ; »f3"53^ « 3^4 

* V>, 5fJ\5 f*\ll 4^ 

feia^fOTH: 1905 3itc«i3 aw fatw 
3131 CSf?!?t3 *(Sfk*W, $f3l ^t3^ fat^ta* 
CMfCf 331*3 t 3 It £331 «t3Cf, Clftlf 

at^fs* Wl C3 TftC^ 4t*T n^Cf, 
«tC® WtTtl 43 C5C3 «lt3 C^fJ* 3*j| 
CJl^ 43^ 4l?1 4»tJl ff| ^53t3? 
^C 3 = 11 , 3 f>r rffl «33 « 4 $ 

feWtTCH *1^rs3 3^C^ «it33i ItC^ I 
*t3^ '5|3'S3W3 3tl|a 

^R-naJf «3«, C3% ®t*l *i*in^ 4C?-f 
^S *$5 3 tc^l f 3 «s> f»«l, f 3 Fl « 
*l^fi3 ( ? K3f ^t3 T 43*i 43f 

43* 4 , KC'4^ 3513it? *T«Jlt3 « 
-f%p i ^tf*3 9 

wstwa »t3*l C4Cf 

«rh?i c^, *ttft«t=r *sr®i 

>J«J351 « #3 S[*1W ^i-C3 I 31^?- 

«lt3f3 3CH ^Hfw— ^C3 

■■»t3'« f3S5tC*|3 *I3CBC3 3^ ^JfC^f® I 1971 

Jltwa ’it’fJ facsts C3, 4| ^tlTt'8 

I 4$ §*mtWia ^33t3t33 ^5tW3 
«ft$fa $fm* 3^3 Bis 31 43* 

^f33IC« 3f8r^f^ 3C3t'otC33 3fH 

33Cli itflW 4^ f3^»3 C^Cl3 

w,fi[3l^31 ^3^1 '®ft3'S 3^ 3^3 ^t33« 
?C3 43^ «1 ^C»ll C^W 2t?« itfa «lt>fC3 I 

* Loyola College, Montreal, 

Quebec, Canada 
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WTC * fMlt* [ 251 M. 9*1-10 


“Stata C?Ra 4$ a$a ifatatl Ca^a 
®l*t ^fa^afal St«fa}f®a ®t* R®tRa 
ftrs c*t? faca rir *rw c®tiata «ftw 
^t^tfa® ?ta *tRf*Ra I «TCaCffe aR 
*at®a ca, ^tatcaa «rtifa <^f®c^a ^rta- 

W i 5 f^*l *at® *R I *511 «IPW 

®JR *Fat® w ; ^ attftaWl CfTOfe 
fata *rtafeat«f*iR Tift *aw wca ai i 
RfR at® ^ac® ^c«| ®fa®at$a faBf 1 ? 
£afa?j W\ o rcia aaa^iita fiftate%- 
®ta aRI SIR CSR 'BftatRa * 14 "* ft 
**h$1 ’srw *ac® ?ta i fatal cw 
«rtatRa «JR? ftgt <ar*«i aac® ata, 
^as ®ttwa ^ip^faa faR acifc a®a 
aHc® *ca l a^ata faaa®j®ta fafil 
3cat«fa1a batata cacitacat’i' *t« 
^ta® *ac® sta 4a< «afa&** feitata 
awa ^at® *ta i ®ta®at*ta aKia? ® 
aataitfor* 4f®Ra ac«r fiRt®* *i®r®ta 
^tacfa 3?® faita$ a$a®; afaa®jtf®a 
®faa)<> fa^a ^at§ i ^$at* «(ata *fa *1 
4$ ca, aftntRa fa®tca 4^t® ^ta, ate® 
^tattaa '»rt l ft*fs $ata*l a$a *t® itt*, ®i 
*ai i atw-ica «»Rf ®fai ‘arta’ 
^riattaa earn £®fa *ta Hr, ms aatfk 
®1 afafft ^a i 4a ®tata a>ta«i ^rfattaa 
whtstia atat^f® * i^fewft i cal r 
a$a®ita »iw ^ir® *r <5rtattas ’tat^R 
•jnsa®fca Hat® ^ta—4ai>i a^a 
‘caR*if ^lac® *ca, caaa 4 RfiR 
atRtRR feafavi i®t4ft® i 1947 HR 
®ta®aRa Tat&t* a^ «ttat®R fa^ 
atarat^a * faHHncaai Haal «icaR^ 
fe*rifo aFtalVita ca, 4$ »raa aacsca a® 
*1* cat-ia wtattrr* aw £a®tfaj 


acat^f® « cstol I 

a s tc^a ^ta, ’Tfa^aiai« ai’a 

caafa ^©ta ^ata®: {asta*t « fr^wa i 
<sfc «rta^t«ata f«^a a«Tta fa^ta 
•tfaacaa m 11 1947 atRa ’"TEltaa ata i 
fafaa aar afwaa 

'"lajt^ar aRjafata a^ i ^taai 
'btrc^I ^®ta ac«r want^sf^c'® atl 
fV «tca fHa'Rai c^RRtacaa acai h®tfaa 
aRt»fa 'e arc^ t*\i® *ttEaa, ff 

^ntca RRta «tf^iB sfta RR «fcat^a 
^<Jtfa « f*mRa afal aFai 

ata, fata ^staft I af^a^t^ta frca ®ca 
^fajtn^ a^a aca 4 fat* acatai cafaata 
^a 4a^ «rca? ajf®atai facia® alcar attar 
catlwta aFta «itatc*ra ^tc^ $tt«ra a®ta® 
®Ra a^ac^a I If^ataj 4^faa ^rajti^ 
a^ ^itatcaf c ®r aicia ca, utai cat^ 
‘ia®ta *ifaw’ atR ca atfaaf nfaiai 
^Ita ^'ftaatca ar?faa ata^ faafa® «tatf“f® 
^f^*i, ^1 aai ^ca atata I fsft 

^tac® Bt^cia ca, «itaai 4^ nf®¥i ^^tai 
rr «f^t“f aaata atfa"? a^at® 
mf% faal i 4a ^®ca «itfa fatavra a i fa ca, 
'b^ nfar^i «fati ^sr ^rfatcaa few* 
»itfa® *ta ai i 'srtatcaa «fcat®a—4*&i 
«tt®1a «tf®fetcaa, ai a«?ta *rtft<sj nfaa^, 
i^caa aati fea^fefefe't^ ai «ntal 
csafa «Ttac4 «i$$tfa® fca i «ia» 4^ faat^ 
’tfaasiai ^«tca ^"la ^ac® ^c»i «itaa 
«rc<a «ftafapa i «itaai 4®fei «tf®^a 
»tE? $*iw itfa 4^ , «rt«{4c^ =ataca caca 
4a^ «itata a^t-n 4^ ca, cacia a^ata «ita- 
^t«ata «?taai 4pf« cat® ntacai I «i<* 
arat^ 4^ ifaa^al ^a ®t»i facasal ?aR« 
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a^ Ttf orat 1 ® a^caa, 

w 'erfatcaa 

*wi ftntfa® fcntaf c*r=r I «ttfa 
fas *1 *rc*t* <sfai q'si® ?f fri 
"sftR w ^<fjt*r* age* afq ca, «it*ffa 
afa ^tatm ^csl'sfc’T *ca «;taai 
ft"R$ «ftstm **w ?sn caata «rnfa? 
c&fcta q^q fwi l aapla fa®ta qf$aa 
^.fataa arcgr ca facaa*i*P3 -ettast start! 

ca «tcs 'ortaal asta qfai *m!— 
( ^treatf a - ® atisfq 5 } faatft facqa atta 
qatf ^tatcas ^qfa facafacqa *«a* q^»f 
snftwO-ssi *1?$ ^tatcaa 
faqi ^fatcaa «tt-ri ^ta« cni^ frcafaq, 
*ts*l "iPsa at«ra ^statea ^aiait ^sf^steaf 
cata -ejtatcaa «rct>li q*ts:*at s l qq«M *taa 
4a<. qfaacaa fccafaa faaiqr (25 a? top iff, 
1948 ) sqsf'Sta ^faaftat cqt$la qfasjft? 
^nfafac'® i 's fasstca’a «taa q*sajfa 
aqqfkaa fataaca fqfw afaaa fa 
«tHl « fata <sta aftaaatsn 

ata i «ifar "ff&l asa *(< *ata «rt^^fc^ aeta 

4*^1 fast’ll faqta-fasftH (Objective 
stock-taking) «ttafaa Sta TOtS I 

wf*f* aga aj^taatca * «rfaait3 
c&fcta a«Ha fa®ta nfaaa «rfa? nfa *rrnfb®, 
^ta« « qfoa a«r wfcaa fq*i> car* 
faafa® fcvrt* * *itfa* qfatai (^ta* 
fm a^afato) enta «ttqcs afaacaa 
faster ^as?« fafasj *tats i 
^itsfa aaHtaa «i#tai nfa«ra « ^faksta 
‘®fa 'Q fassfa’ qfarsl faafa^s tfftfa'® 
W i afaql catfa q^faa !fa*tcqa a ton 
aaa atcaa, $t*1 Bfttaq 25 aa»a 4*i>i 

aHsfaf erfoktw i*x faF 


^ ajt*ffa i at*sqf«h*)ai «aa w «rajtn^ 
a^ ^ ils^fstc^a faai> f^atp^ss ^tafcal 
>5^8 ^tfta ws ^i:a ca, nfaa? «ta 
ast^afcaa <(a atg^a nfaa^s ^ar® 
cicac^ i «8a «ias ma? ^[<*1 «itci l 
fa^ 'Sffsr ^sfaata qaa •«naa atari 

fa »fca 'sifiapa <pai a fa I 'staafa ^«ri, 
qfaacwa *tfam ^a»l faca £ fi nfaata 
q^in^tta ntac? =n i •i'sm, 

nitfaq, -satfa^ca ca qa fa^toa fa^- 
faata ^tc®, cqain «tfa«R <fqft«ta 
jjaa'fl ^ft'E ^cs nfca fa cast ? altqi- 
stata faaiwa « c*it*fawfa 

•jj^atqta ^»fa c^-f ? acatfs^s M- 
q’Ji s ^ *cqi at ca^a ? 

at>qf«tara fa®rafaaa<F (^t^icfa 

^acat% ^iat fac-rt^cifa ) sqfei 

« c^Ptfa^-fe® a^wf ^fafS^tca, 
fitf®{5 “in e apcnc^ fasstafaas^ «ta^ 
*fl£, ^itrqtsai JoaN bqfw-a st^r-fa faafas- 
astca w fa ? 

^ ^catcn «itfa a«r1a nfaacaa ^^1- 
a itcaa ma’ »rtai tat %z% ** ^^fal^caa 
«;^cita aafa—itai taa ^,. faaa^fa 
C'»r,a cacaa ^a^ ^faaaa^fa afaca 
nfat'S ^aara mn atac-ia cb^i auaa, 
st^tq c*r*tov ’fc^? CNSfqafa saw feq^s* 
'Btta^faafa ^ ^ai «q»rsa ^a i -eta’s 
^ax qaibia a? atai ^ i ^ ffa- 
ajfq ^«fca wz® qfaacaa 
faa»af «*J?T bfa ^ «f*t# facnisacaa 
qfatcaTa **zw acatn^ afaai fac ; 5 *ca i 
1972 qtcq catna at®rfofs* "sta^i 
qfaacaa «tta^ «t^cq ^tac^i aiaqi- 
cacia ^tC3fai at^qt^tai * cqtata attqfa 
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[ 25i 9*1-10*1 TO)1 


to «rt«i fatroi *t*ita p toft, at«rt^lc*ra 

*iw aftTOtafa $<sj) 

*aat* ^Ftcaf astW* »Tt^t^fT *ffaH *FW 
to <im aft»itcTO* *mu nfdora 

a*Mfa **Ttfi[S *aata TO a^fttaj 
’Tt^t^r *aore i c to or^i *if*6*( aar « 
atvrfcro* wta atHa* vs «i< aja 
*at*a f-m 'e «T5ttaa m$ ; fa* 4 
ajtf to. ^f*r *ifaaora *rM *n 
*a i a**aft from *tof$ wtca* 
f-wi « «tat* fa^tcna fat^i «ro •ffaacaa 
*tc«f aj* *aata TO TOat*ft Staj *fl«t 
’fare ntca* i *ra*ttaa TOtft* *ifatar 
* cnc*i 4fa&ta (aai— 


UNESCO, Ford Foundation) cTO* M 

«rtfiw 'sfHi **i cat* ntw, 'sf^a af? 
nftacaa a^f^TOa fcarc * '®i*fJ ? r , Tt?r 
aft? i 

*r$a •ffifafars «jtata «wata *$ 
ca, ifectf? a^a^tai <w 

ftfaa ftsfi 's «fiitc=re to 

«rtt»iteai to a«Pta fasfa ^ifsaora f*ia*n~ 
a«fta acatfas nfa-s^a ?Ka ^i>|<;f atstaV 
c«f3 4*fS afa^Hfa sfa&ra fecaca no? 
c^taata cdi aroa i ^tafora ca *w 
■swi, ^stos nfta a«r 'e at^tOFoa **1 
$f£ stfs&ra «fc? osfaata ceil a'ai 
TO*i *tf%^c*ra *i*i4 at'.TOfata oral i 


*« *« nfoa *$ci> ai-fai ftfaata ^tc* *Hta «i orfro 
Offals >|SJ* CTO *^a1 t*f«i 'at* 4ata ats c i, ca^ f-i^tw «tai 

«ft stafa ^rtatta ^r«i1^ afro atfaatc* i” 

"* * * *w* «rt*ftfr 'slat* ataiHfa «jtattt* *>lata o>ca cafa 
aa I ^asr aai a?,fc afaata ifa stator* TOta I asi W 

icatcna sfa^faa ^t¥t* «tft* ^t*itc?* *f:«r c*c®i 

>rrw *i i fas iSt^t^t cw siists f€tc^ *ft* 

^i, nts i Bftnfa c«ft* ^fsii *f*\i> \ntcn* 

ftw* ^l%*ifac* «tft^5 *ff** !’ C**!^ **ii ^ai, 

«ta ¥*iTOi 'stsfll n ^Hnil 4nfa aftc^ ntR^t* *fl c*. 
*t^t«t*tc^ ^t*ai ^»ft^1 ft* or«*i st* ftw 

f*»t* ^*1«1 OF"! ^fti* i” 

"* * * qftTOWf fiwftft^l «t*T5* I «^1 
®t^P* '6*ffl I ^fal C*F^ ^dfa TO* b|$l 

«**F*t* «tfaii cw^*f, w* ^cafa 'stt'5 >rt*t^i, 'at* ^ca 
cto c*-w ftwt<ifarta*r **W ^tai *ftta^ 

fts ofcia cftci 4t-c*r, fa^tc^a ^ c*rt"ia c«it^ 3ffal 

f?*tcs 4*tC*f ¥»it« * * * i” . 

—?rfteww 

(ft^ta at^—c*iK 1322 at?taf) 



fawrcl, Pif^PR, 


fqfan fa fa?*, fafwiqi <«« 4? 
3 ft% qt$s*r, w far i «rtff«* 
*E»ll fafa?i, ^tur? fafaqq qt$ 
cw ?qre s* i ftfw c«ii? fafac?tq- 
c*ll$l* qfaftftqqq* hfi ?n ^ i 

fafa?l $wi fafa?q at* « «i%stq 
’Mens <4? 559 * L^ft?, CW ?tfc§tCTO 
« ^faireq intw tq\fa? w 1 *rfa?lr$ 
«*l fafa?l fiftar ?c*f s «¥*rtfct 
'ifiqtt 6 ! *faeq «rti*i fcqwtfqpMi c? 

«irt mlffc qfai, ^q'qtoq * *wt'«q 
*t?l «\wr wfq c*iww, «ta qtqr 
«lfTO^ « fafa?q («tCT« cqtfa? * 
c?rfn? wtq qq fafaiH) •ffaqi^fc qtifq? 
qfsqtE 4 ! fq*qfq 1 fcntqq qlurwiro 
^ffsn facqtft&fa n* q»i, qtfB 

fan ^faqfa *jk?*( 91 <fq* qqi w 1 fafa?q 

* ^farc^q «n$ ^ffcwiq «tta feq-fc^ftvt 1 
^ftre«fwa nfiqti fafawrqq cqw 
(Si 23, 0 46 Itpr'fc) I W fafal?q$ 

w «>ft¥ «rq*hr «rti* 
fafa?1 W1 «I3f qt$9 fafat?fc ?n I 
nal^ta qtfqi tos: vsnfton w c?qtfa^3 

* ^c?*ilfa$ fqfar «r*ifkqq fafa?i 
’sfatfa? wto *it«l cnc^i ^5t« qtqj 
<Wr faq $?t9 cwtPi^s q>n—c^tn^w, 

|-fqwtflcT« 

VTfqffal ^qt c?tq <4? ^ifcs qlw 
fta ?qfq qqq <®t9 fifanwr 
^falqtat* fawi <4? <4? 


fafa?H?qttq 9 *nfai 1 «t$ 

?wts fafaqtc? «*far ^trfifqfefq qw*, 
cqc?$ «4$ qqq ^«tos «rqfas c?qteqq 
?n * cm 4? sfff-qtqqfa ^fq 
sttqtfl c?tqft c?qq ft»u *1 «ifa* 
Wfq V 9 l qt* 1 

to c^tqtl^f «ttq fq^ fafaql 1 qt9tc^i 
« c^t»it?f ^9 TO ^ « 1 TO «tqt 6 j^-*fW?r 
cm qtq nt^tc^q fltw, ^^9 
qqfai<§ qi ^ qfqc^q qc«r 1 w 
« qqtq cstre c^tq|§5 fi^i fqf^ « 
jiffa ^c»j ^t»i®cq qtftq «l 

«rt» q*l^q « m qtk^q qtft, qFts « 
c*iifqc*H ficw fqciq ^ncqtt i *rtqtvi 
qtft qfq^lq fq<i e f^tc^ (ai^fq ^qi 
aiqt^) «i^q& *ifiqftq qjq^^s w 1 
«iemfq^ (aiw 3fq%q) fafa*t« 
«I11 ^q afqfq^ten ^ffsq ^tc®f c»\e^ 1 
fw-^w *ftq ^9 ^qf ^ffrq 

^tir^tcq *is?c99 q^s c^tcqq 

cvf^c^ ^tyf* fqcuftq 1 stqt&q qtq^ ^qr 
qqefq «rofi<§ ^t*\q>c*f c^l 

^w*itftqs fqf*i^i eftq c^tq arapr^liq^ 
«iq»c9f mqq'a *it«qi qta ^ qfqi 
qtwi srt, »tq ^Jtfqq c^t«rti, 

ntqfi ^tciq fltefe, •tt^li nt^cf 
«fcq?itfq^ w *$q Pift^i ^teqq 
^tq’sq^q pn ftci qrtef 1 
fqf^tq q^atf^q toi «rt*rtws 


* f tiftn c*fq*jfa cwrtft, ui 
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yw C*|?ll>,t*F? ^H5t« *T?ff* I fw 
^ c*t*l& ^-c^tcn 


Jltuffljfr <BK3J CSIrttll C?«t? « 
ftt'f'i’P ^5J« 4? fa?3 ?J3?>t? I '«tf®- 

c?«^ «rtc»rt c^fatt'w fw *1 c*rc*i* 



f*3—1 * 


f53»—1 *f 


ft-as: ] ?—• yyck 'srtf.fa® fog c*Uli> z$z cv«!t*r I 

1 *t- ®fttfc»l ??rW ( TO*ltf*B ) fof*m 


( W£5f ^ ) 


■rn^r** fan 1 ? T f'3 wc5i fav®3^ 
et?T=r, 'BlffafSHf 'B,^ 'BftC’lt^ 

«r®ft5 *£i*fg faatfa? ^rc«r *itc»r i 

fafa ^H 5 )® ^ *C? *ti>1 W apftlfa 

C*t3!T>j’.®r9 Eiff® C^r^F ftfa <JQ^fB»lt3} 
*rftn oaf® «-^»a«r 'sitsttl *f$t? cv«?1 ft?; 
®t$ c?f®<3-l?rt*lftfa?> fSrcf^^t gtfut? 
fVfqijlfi ft?:*? trmfafa? 4? ??»i ?mt? I 
c*fa a* ®?c?r ntifwi ftsc® -ihfw 
^f*f C*ttntCT? ^ ¥£?, w *lf OPt?t^9f 
st^fo? >rt?t£?r it? esc? citfr ?1 ^ 
®?t«r ftT® ntfa® i war to*«Pi 
fes 7<n^ta c^tit&Vst^f® f?5f ftf^? 
frfafftt? ?ui ^twi <ttt* l 'BTtats 
csr^ 'W®t£ 3 l'e ft?,ft? 

*IU*I 5t*f *Hpt»I ntw f^ nfatfq® 

n i ^itft®^® fafrt?«i ffa® (cfff 

fan fan 


W fa? ^ftfttf af®ff?® ?? i ^®st< 
f’tts? «w »tr* Cfft9li\C$a faff 
?1 cw? ?j??t? *»c?**t*i ?t?«. «t5f*m 
annt®t« mr-*?* fevttftf c*t?t^ 
csri>? ?j??t? «rc*r*ta® ^t^ft* i 
c*titB sf * «igt* W fffaftfc faftf? 

<ft$? "Hit*® 5 Cf*R— *faf? «w|® ?t<?- 
®t?®rtl® *tjf*r wi ?rtcstcw? fJttf? 
«J®ftI® ^ I filftfl C«? f%fav=T «t$ 
cn® *z*\ ®tc<p qw c^r^f fifiw 
w HU «jf® 

I ( BW1. C*t* ^nf-f) 
frn f^arts 4 ! *Ttft® n pJtrs, 

«if?rc*?s» 'bi'sjbc? ®tnt<?i i7i’0 

fv&fir c’l^C'Hc®? b? sf? (c*iw »ic*i 
1300 f®f5rc®) i «ft?"t:| ?n |«tt« 
f>rftBt? n«r ffi ftprc? 

c?«?i n (fitm-r? sarf?^ 
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C’TC’fcaa-^fttaa, 1972 ] faf*T*1, ftlrtPR, fafsicasta 

« 

fa's *t*atata) i w faftacaa aaw *rwa fas* faftaraa &<s*ttaa nfaatei 


^*19 W C*ralfafa*a 
Pro art arm aja*rt i cafttsjB «rfa fea 
tefira *tc^ «trt 4* f#wi fafaaa 
»ftr*i, facta facta tlci 4a cata ^ea* 
ca^i *itcr i 

fenft&v ajaatrsa ^aart firs* faftaa 
caW ajarrt nfaatc a*t*fJ i atcatfi 
«r*ftC5 «fjia 4a< »PS1 *a-fa$JFSa 

’ifattai <\% fafw aaa PlRiifaT ftatta 
«taa fc<>nrta *ai fiafaa, w Proa 
atto <$rt c*ta c#ati •rt'Mi art ft i 
to fa«* fafttoa aia?ta a^ata fjPrt 
<a* >fa>atft* toan A. towja qpi 
*«t1 »r<wcr totrtai *ai c^c^a> ntra i 

<tl5 fafa*a fa vpil^ft 4*ftl af$ aa, 
*faft *tst*tfa W al **[*atWa W 
^nt^« aa I «t<at$ (Mettaloid) a«lCt ft* 
*a, ataa *a fi^iv-nft w v**\ ca c*ta 
at$a wta *rca*atfa *a i 4^ a*a '8i<- 
at$a n*fci facta* *$ ca, 4a acaj tot^r 
nfaatc fe*t^ to ftftm nw ^tsatft 
facia aacia ft*jv«rfaa*a ■smi *rtrat*f 
*e* c*«ai arti a*a to-catoai 
faftarc-cwtcnr to«ii =it=ii- 

^ctafcfa* an caf ^frtta («tart) 
®rtai ^jt^fsTartta (Srtafaf’fra ) ate** ajaata 
**1 aea ate* I ^tcr a*a *to a? 
a'? a*«rcaa aiaata fa*, 4aa faftaa 
<4as «rto atftrtrt seafa-caVtw as- 
*ft saift ftft^sf * a*«ta sea 
tot* i 

4* facitanrta tow Pif»t*a cat* 
w fttffe tot* to* vsttto, itofaft* 
totfai a**rift c*ft caa **i art i a[^at^ 


c^sft sra—^faa’ta a**! c?-t faftta ataj 
*a* "f'5 fa m *tt:a i ftf»i*ra 
^atfa* at? c^tfSc 1 ® 4* ^ti5ta« *a 
a«n aft i ^rsat^ gwtaif® *1^a « 
aja»rtai i 

atwft'Wfe ftft*a *aata 
•fi^ ®iw *ai arac^ i *t<caa atai 
^ ^tart* 9S%^?tl?,'®tt* 

*tft Iwtft ^ta cat* f*\& *ac^l aa i 
<raca (*tfa^ anfr wi aftestrsR 
c?tat^® ’tTt^ "«rft<fa fafnataa 

aT?ta araT atftti <nt* faft*caa »a* 
ca\ftt* *ffaivs *ai aa <aa‘ 
si®* aatatn «tc* »r^a *ai ai i 

«r%at^^ ^fa*M at?«aa»ii *1^a 
«ra^ta ntz^ ate* i m «aa 
ca^tft*i5c* ata°ata *it“fa* at^eaa atatrai 
«ta^5t*r cataa *ai aa i c-tta ^ 
^sta*ta^a assarts ^ ca\fac*a 
ati**t* ac* atlcstcBra aita *raai at-arfa^ 
aia (?«i) at$a f®al a(5ea *if« ftai* 
ftfwaa caft caft ca^teaa ^aen ftra 
•ft'aai ata i 

Jjtaftf’&a tafa *ae^s aw ^ caatwa 
««ac* *pata nftea ^steae* 
c**ifwa fna (art ataj fafaaa naatH 5 a*> 
<a* ara'fl * <*a*tto attoi ^tea; aft« 
at^w cae* caae« *ra*t&l c*toa vs aa) 
ata+^s a* i sta mw a^atea Pro aaf^> 

I CWtaFt^f* (Czochralsky) 
aa* ftfaaeaa ^ cac* fHft*raa >a*l5 
a\«fe*atae* awa atatear ^aft to to 
fcara ftra cvrtn aa i v*are c**ita]Se* 
*rn^ carttw toi «ta i c*^- 
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[ 25*1 9$, 9*1-10 nWV 


« C’ttC'l (Keck and Golay) *f9>fst® C9 sjc^J P-N-P <«l<f91 

9t9tt9i 49fe f9fa*C99 wz? c^awcsa N-P-N s^vr tefa j* 91 c^, ®tc* *ft® »i1 
9® *t$l MI9 «HC*1 ®*rt9 f?c* Wft*tl9 *« C9*lt99aTI (Wafer) 3t9tt91 

^®i*f ^lf?K5 'itC? , «li i: f' ,, [^®!C^ lTffal9 C9? 4?9P3 jjf^atftk? AAW 

*9, 9ta ft* ^kb?' 4*fi> cw-zm «i <ttcn <*fri> ^tc^t ^91 4$ *t*n 

*iMTc9i 9tt* i ®t9*t9 ®'hf-mt* Am frHfa’N, «ut*(fsm9t9 i 



fsai—2 * f^ar—2 a 

2 *—CSftaffafa *t9if®t® JT*I9^®tC9 C^tftl® fei^ST fr^s, 9f9 *Ftl?1 *faft 
fWafer) C9t* 3flfsjfa»i>9 !®itf*r £®f9 ^9 I 
2 *r—ciw^-stfts ’itr-r d*fi> ft fa *;*-*{ ift ( *t£an csWl «r*i) 
3?Tftfa*i>9 ; 'Sts *rtn C*fJR9i *j^<i?Ffaftf*&9l 


9tsti9r «if® flw qta fe*t9 far* >rfi(9 

ftt9 9 t« 9 l 99 I *l9if®t®t ffsr- 

c**itpr *i(*iv *ifa® «rc*ret93 

fral *9t9 *R9 9*l«fl:*>ltPI9 AW 
c*«rtt»r nfaiT^ sr® «(tt* i 

f*®tt9 49* C*t?( «T9^t9 fe^^gs nfa 

ftarnw it?ii aaa^ f»ifiiw?-c*F«itt*r n <w 

p (csfcnft® « nfafi>®) *91 

*9, ®t9 9«fal <*HtCT C?«91 C*l>l 91 I Wft*!^, 
f9t%9 *ttaf9 fe«tt9t% P-N «F9.*T=T '»!<'- 
*IW r®ff fw fe*ft£9 9591 *91 

**l ®C9 4J^ 991 991 9t9 C9, C*t9 

c*iVc99 faarc«i P-fei^n *u\ n*- 

C 9 ttffa fasti N-fetfen ftfa *9 fe *>99 *9 I 


C9 9*9 99®I3! faf9*:99 |f*fetf* 

f*?®I 9J9?i® S9, ®t9 9C9I ♦tC'p : C9f®«, 
C&faf®99, *p9fefef* t C9?jnf99^C*lt^9,nf9- 
&tfa® fwt^»T, C9RtE9&9, «T9£9tfa® 

«f*#9 C*I®J, 9tftC9t* 9Ttfet9\ fewtfT I 

f®^ ww tftv (faftfafctm 

) sifrnw 9f%-®9w 

99ntf®C® 49 9I99t9 «t"te I fe’t^s 5 

%*icfe9 3lt?tr9T csfi? C«ft?1 

f?C9 ^t9® ^t9ft9 ^19®^ 

93 9t9tC9l ?91 9*tC«f9 «fC8F ^99^ 

c^t^r c9r? f*rf«m99 csr^ 91 ?z*i* 
It 1 * 5C9J I 9Tt^t9*^C® itft- 

C»ltt9F9 *99C»llf9® 9ftf if *J 
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^^^V,:;:;;:;: *«**«*. 

«r«« rtficm c , fc „ wi w)l ff»* c.tSt.1 ,„ r 

'** Wt, *> *!tWHfi *tc* ,tw I J ^ »«1 «%*, ftn 

PificTft -rfCTT a ,f- sf ®' ^’ C) c,CiF «IW*» (25TC) 

rifS,,ts i* finf.rt W)f „.' "* i,r '"* 1 W| it#* 

T r ” «*n #t, ,w ftf « "W «m*, 

’t'ft'*. >r<ffc I gfi,®,,,, , fsw ^ KM "* ’« '*!« «ntt- ;w 

5** (*#*, ,f fa W * ’ lN ' 1 ^ «C»* EtfICS I 

-m r , r ^;; 7'-' r ^ «i* ««, 

* ^ s: «" «■«,. JTr ,f ’ tCa " w 1 

™ ra *' w. ftpiwr. 



fi^r—3 $ 

3 '^7tf*FCi>iJ r*,*;,* r-ft» —3 «f 

” 5®C3 4? 4 * c ^ r g, 9tf . , _ 

* '-»■ •«..... &5S'"?'- 


«"* «ret» nre eytfuiY 

, * „ n , „„ fw 

™ t5 * 5 * fi „) 3f „ , M , w)v ^ 

,.* wt ' i *’ ’*** s^ta-H 

’ ^fit* r ,„ a(l j rj ^ 

,,-T mnc * ; w ~^’" c>tl-^<rrtn (ntN 
5 c ’ lt * ft *' fr# f?»ttc*), fttoRm 

iSlf . eii! ' el) ( ^ ftM 

,Cn >$ ‘"K^f’Utl ftMMtf (Grig- 


5,fs ’ r# t *t* ^tj, frwfr-** W<H , 
fta«f, * m „„„ ilfwf|B( w 

SR* tjiifs t >}, cfsrj g*t«i£s, sij &,. 

wm,s* riiB. wftni » wt , ftta ' 

f?lft« Jltw w ,„ w , f ,„ ' 

■«C*tt!IH, 1*t*H , w ■ 

* Mh ' 4tc -' “"‘f <« m>, 

««1 «H 4* it,*. 

otni rt, Ann,, „ v 
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[ 25 a a$, 9 si-io*i 




afc i2j^ Jpg* Sfg | 

cadj|-«Tt^ fafatb® =?tc^ <**fB 
fau*«rfofeta «rtcf, <®tcf* faaca ^tcai 
aaa aa^ asa$: aa;ai * ata^tfa* nata4« 
at*ai cac^® atra i 

fafar*ta ataatift a^sfaa atatafa* 
*S5*Bl aftB»! al gb at*tcai aai 
seal «raa sdBa^tb atai c*ta fafa- 
c*tcaa ^r® <a*fBatai fafa*a aaatl cab, 
■att* cac* a? i naat^ 

cat«ft I <®ta a*j cat* aft catnfaai 
(Chemical bond) $fi» *fta aaattj:® ait 
*a, ^tS W & «lf%CSR Wfo^S, ®*at 
a*t® C*K* faf*t*ta «J«(a W*tt« ?? I 
^fa:«ta aaatl fare ftcatgf, maa ^®ta 
areTafbt® <a*f8 a^v fafaar* aaatl 
atacai, ata atbca ar? abtai «ittaa *rs ^ 
wtH-* «if%rea aaatl caatta «rtata 
'^wa *t3a « ^farea^® fafa*a aaatl 
** *t® ntHI <«b®tca »W *a1 C5a 
nt<p «d *aforrea * ftPivw—O—Si— 

O—Si—O-, ata fnfa*a aaatl©fac® 

sft *ca *r«aa&® an aic^fM *rvnri 
aai ata, ^rt*n Zm «itai «£«fa m* *ni 
aat*ta i 5ta fafa*taa »it^i c^rc^ w 
faft*taa catai csa faftreta a*tt 

(Polymer) *|tc*, ®ttaa ft* faff *a « 
«f?f® I 

<4$ a*a a®:p *fat*tl ’tffta f*m 
«rt**t* ^ta atatacaa «rfaft® aa i 
fcat^aiaata aata, sfrt^f, atbaa, cantata 
b®ttfaa *ai a»n ata i *ta& ^caa aratafa* 
«t?fo a'Mc# «ib a^tfta ^®ta wir*i 
!ia®tfat¥I1 «t*a® f*t»H 511 I 

at*! «mtfl faf*t*tatattl ft* 


«itai *t<aalB® («rtffc £«r ) *ata «rtai 

f»rPi?5r-^f?rc®f5r-^( ), 

’remits aflf% <nai 

ft«! i nca nfaa^^a *z*\ faaalSa 

mv *mtcat% « 

i 

ftntca wtt 

ca, ^itat 1 ® a^ta^fH 

(Kipping) fiH-BfiH a*a aca 

^«ra « 

naWl ^casf i ^tafB ^ata c*f«ai i 

2tif«3«fa'a at*i *ltata c l»fca ^i 

afv'Q sita^at'ra *icai 'Bitfwat** 
i4i^ 9 f'ft<«f«i 7 f^ ataata ca asft^fjf *rf«ai 
ata, ca ataai maa «ita I fafwia 
acaaata flf ¥tf?4^ cac^ ^atta^ faa^ 
wi cn»i i 

a$®: jft^Hsaf ft^hf a^titaia etca, 
ftw a ai^sa «rcat«rwa ^tfac? 
a^ata PrPitfta a^atf^a «rTfa?ta, S^afaa 
* < 2 f:ata «fta ^ aEcafwi 

^aa'fi ca^ faratai «ra«i i fata ai 
<«aa a^a^ ^<ta aia^ra f«ai a^a, ai 
a?c8f, ^a aa:s >aa\ ^^ac«p ^rfa^ afaat^ 
^ataa ¥al ata i a^tafta wat^a 
caatt< ca fafacata 

£«fa* ^sa naif® ^atfaata «f-fra aiaNfa^ 
^caf^caa, *sta acaj «fjai at^ faa- 
fa^tacaa araf«ra «iaitn* ®^a aat«raa 
(Rochow) ata fataa ^caacatar i a^t 1 ®- 
aaifsfl atal a^atw aica ^Tt?atfa^ atB- 
w ^tafta fea atai a^:aa fafac^ta iW» 
caa^fat's^fa ^a l atfav fe^atwa ‘aaa'e 
*ftB cat* *ra atrt% *tca cac^?^ scat* i 
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1972 ] Plftwl, fafTOft 


•cnfiti fafw care fafareta toft 
v i to <* atcn vi ai i «wre a*i$- 
naifere faftoa « wWfl f*t r sre 
£tfa acai £^a estate®a at"a stfro 
TOwft efftfaa^ $aa aatctfa Ran 
ata i featft TOi^faa 

arclaa nfare ( cw cncStPwtH 
freteatfare *ai v) ’tftfre ca «ra 
nt«ai ata, «t* TOfre to® awi R a 
SiCi 8 , «rfa <t 13 fafafa naatire tost 
# rerfaa naat^, «rta $ft cafatva i 
<13 fcwa-fafw ca\fr* acfc, ffi Prftreta 
aai fwa are <re c»?-rtc*T rerfaa 
aaatlaa fafsife <aa st$c§fretfre 'srrtfa® 
to m arflfs *ia—retftcaa *ra 
«S(*1 *aca w®i care *froa aaatl 
w retaa as to esca fcfca i JsaMre 
'«*iitfn® fifsrs $ra care *fa* to nsja&rea 


are fiffa fosta fcsa ataca ^rtaaifas 
afcaa a*ftftPr& fafnreta esa fofa seal I 
to* fafaretcaa aw faat$a fafa- 
retcaa (atcas «r*fs 3* Vt 
fafaTO* fcaa faat^a retat$® arta 
stfaca) stftai a<tfa* 1 <a to tfcai- 
ar^a arata ca ^ *fstata—fafa*a 
(^afaw) 's faatBa csFfat^®—caca stcaa. 
fag sfa toc* 1 <atai *ai ata, fafaaa 
care fafarefa ftas 'afro c?c-r «rfslt 5 
to 1 a? a? reca feantaa *aca as?i 
catata, care ssatft fafaretcaa 
<aa« caai ala ai 1 fas facare cA 
fca 1 fafareta fa^a *ats caca caatca a^ 
a^ faca*n ret’*itf , fafaa are to 
atsn fan Rapa *scs to 1 «tatas: A 
«r^faat« arc^ Tafaefta facaia W’i t 
aifaiil ^t:aj 1 


<f aT^ at {3 $c« aa cataa ^faai a!%s atef, ^fa '« 'aical 
at^ai *tH« v, arffts *S*\ «P?j53 ?— caaa atc^a to 

aa 1 TOta at^?fa? ata «rtfa ^IR^, «itata ^wtf^a c«rotwtt* 
aatft 1 ^r ^T afaai c^tatacaa ^Rr ^faaatft® aRatew, 
c^tfBc^tlBfa^a^ta «rtaat\faai ca^^Rra^l ^fatTOa, ^t?tal 
a? ^ni A ^a area •ttfnai a%tc^ i «rtfa ca cst^tcaa^ «ftcaa 
^aa, c^tatcaa^ ?(a 5 :caa *i^ai ^aa«?a afflt^ai ft« 1 ^t?i 
Aw a« atai nttat« A* ai <austqtm «rw 
aiaat'B affaa 1” 


watfHra 




ntftw* wi 9i* its:** wvvtafc 

C»T^ VtfWW c<it* <5t* fc«5«l 
ifaftvrf, CUltSfal 9tC5» fafo* VtF*tf 
? 9Mf$CV*t*C9l 9C<, Vtffc«T, VtC9f, 
▼hFRa vtvrf-faPT 9* # 9i* 

ntitr?* vt®fa >rcf wvtssln 
ftc-r nfc* i in lift ntf «ftftpw fV*- 

ftaff ^9 91919ft C9tallt9, 

9W& Ihft VHtfiSfljl *tfstf*9t*9 

vtitcv* « v^fo* «r?i 

ft?*f91 

9?J9 99C« l! C9t9ft9, $1 *C*lt ^-9^9, 
itlf fct*«ftc? 9W peacock, §N^9t* 
V«fft 9^?lw 9W peahen 49< $ ? IMf* 
fevil* C9t9rt9f9 VC? peafowl 9J9*f* «f&- 

f*i$, fai iftvtra ci 9 f 9 iv orfa sni 

^53t5 C?TOtflT* 9? 9tt99 9t$1 l^C*? 
VVtPlV V<*S 9t9 Vftf, <Bt* 9W 
9ft*lt* Vfl-fa?* «tt*tn C9«fl it* ; C199— 
f"lft, C?*ft, WCTt®9 «T?fel 

V99 4-999! Wf*!* 9J9*t* VtWlI 

iftfl^S I 

fltflfiwtl 9*9 tfvtfal (species), 
?t*sft* 9^9 (Indian peafowl), 9t9 
f*«tW« 9t9 *tjft?1 (Pavo 

cristatus ) V V*f*l5 95ft 91* (Burmese 
peafowl) *ITttvi ftfcfMl (Pavo 

muticus) I 

Vtftfhl 919 fl$9C9* ifatt « ^ 

93 ® artfin *( 9 v vticv, C 9 *tti*i ? fiv*w 


*rt«11 9t9l ?Pm «t9£3>* 1f$lc^ 5000 

foplf* 4199 £991 C9C*T, fa? fe'«* 
Vf9CV Vt9t9t«: f9999S»l ClC* 

6000 ^i> ^55«1 999tl VC9 I 111 

11 S C** fa^ff Vfoft99 &9* 

Vt9t? CV«!1, 9f*f*(», flCVfatl ( *3,1 fa *fa$ ), 
9TVltPrCH9 *rt9?J 5Ssff9 «»!1 49<, 5V 
VWf *(ftl SffiWf* ^9Ttv5t 9*ft « 

fo&st* «rt9 3000 ffc i 

4$ I’Vffo* 919 f&99t* l?Sf §ni9 
9191 itlt* iff? «PW V*1 I ?f9«fo 91C99 
itlt* <ffi»* *ff*l£9a &f9£5I 

9C?1 nlwrfff* (crescent) 49^ 99^ 
91J99 I5W1 I 4^ ff59 mV 91C99 
VIS 9t9 flit I 

4C*9ft? It9l 9^99 C9-9^9$ *f«1t*lt9 
91 f&f^tVfata £991 9t9. Clf5 9<9?9 
(hybrid) 99—lf99I^ (mutant) 91,9 1 
f$9 9VC9W *rf99jf|p (mutation) C191 C^fC? 
9^C99 9WTI 99 15U ifotH fWI rti 1 ) 
(albino) 91,91 9tC9f 9t£9f Itll VtWI 9* 
f9ltC9l (pied) 9|9 ClU If* 49^ 

VtWl <Sf9l«*t»!l 91C99 V9?9 

9*1 

?t*:«* 9th* vfavfo 91;** ?9fi f«9 
*tvf* 9?C** vf9l fvv I fff9pl**1 
f9"fC** ?t*t?C9* 919 419 f?t*f**| 49^ *f?| 
9^t9f£99 f?| >!Wf 91* 

f=rc* ci^ even i vt*t? ? 9«o- 
«ttcsj* *tvftw* «ftnti-^?t£9* rtt*t*«rt9* 
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*ca c*ft^ii *e®i, to to 
« atca «!** TOH ftn ^ *a i f*« 
aca ftfasrfr aft TOn*TOt* TO^s 
cac* «ga a^a ftca ata, *w aft* « 

catalaai TO cnt^Tl c?«nt^ *caa fts? 

-\ 

fa* CTOf I TO ^ aaa $C*a CTOl *C®1 

atwatTOtaa * r*to cTOaTO *f&*a 
fwfat fsWB W^ y 9 *9afa TO i *rca 
^ mispfaf, Iwjts s^fs ^catena fafis* 
•ifcwr &fac* nc*5 1 ^?:, wftrft* y*r 
TOcss vrcaa atw at ear ^rwa faa i wtai 
afa wi> «rwr* a^iwt* *at* aa to $<jji 
« TO atw ^a- c i faftas 3 * i TOc® caaa, 
'gaapitTO* TOaatw* carfares c®aft 
v[4 fa*, »itf%^5j, a^ * *i*ai ar^fec* 
acak «tfa&l *it« *ca i 

a^ca* to»t ca-r TOs®a3 *w« *tc*rft» 
«rtwft*i «i^fo caw «ai to aaafw cat 
«ffcil *lf® TOC* I <«* fttTO TO* ap£- 
afs^TO ^aTO a»n car® atcs i tos> 
cac* fcfecatw a^sc* at^caa 

atc*a fc’tt aw *t« atiJtr® ca*1 cnc* I 
to f* «f6's %*> *i $ata *rtc« ^caa 
*t®a *r® oral ata ft i 
a?r? awuatfi i to it«w«r«f. TOtTO 
w, sta-TOt* to* aiTOa 

caar® *H'8fi ata i *ai aa^, ^w* 
atnfi?, aaa*caa -t*tft « wfcaa TOl, 
*ca* a*a ^aca* *<$* caat (berries) 
**f. cnt*tat*<? « TOa* ®it*1, c^cbi, 
TOl «r*ta *fa 9 fttcaa 3t%, nft*, ajt<, 
faafafc —to f* ata*, c*tfc c*tfc arsata 1 !' 
«npfo <*ic** TO$tft*t^F i 

TOws* a* *tw f*»jai a^«¥ *tfaar 
•t* *ca m\ ^ta'hr ^ftatflai frfl* 


ftaat?af«®i >ra?Ffca «^a a^i to i «r?a 
c*ta -sraFta ajfsstca *[*i*\$ ?a i 
•xaa fr, ca-n^»r «:?a l^f 

nfaar aw TO to ai, caatca« «ai 
wfTO* ariK; ’ffa w wz* fanfare 
^a =ai I <£^ ^fcaa *srr?ta ai -f*:aa 
arstatrea acn srra 
*wa ^ca ca^tc® caai afa i ’tfaTOa 
arai toi c*r«r« ww an mt ca^ 
saftc^ai ^ca i sretf-f'« atsf^fH 
^ifar'e faaq ^a I 

«r 9 fai , f *4 ctITO* ^rfa^ta^ 
*ca« *fts;caa mz* nfsaicn fcac^ 
»i^a ®ta c’f’fcaf, ate* ^ca^tc® a*»1 *a 
‘train’ I 4 % C*mc* ^t*C* *C«f 

^ *ca^ i $i-*qh fe'ocaa^ ^ car^t^ 
«a* a*caa i ca at«ia«ra faca a^a cnaa 
ft^ta *ca ca«fa TO ntaa, 

«ftf*rfa^ta ^tata atC* aw upper tail- 
coverts i fafaar a< wacaa TOicaa 
§a:a arc* a<tuj sTOt* csta, 
ata «rc^ a^caa to 4 * ata aa^c^tsa i 
aacaa ^taraftat^B* ca\ar^ac5®a®i 
cnaa fa^ta *ca \ca c*?taa 
tea *pw caai ata i ^ac^ata (Voltaire) 
soul ai «rtan aaw faacas %a ^*atca 
awc*a, “I am persuaded that if a 
peacock could speak he would boast 
of his soul and would affirm that it 
inhabited his magnificent tail” ( *Ttfa 

fatta *ac® atai a^a aft a\a *ai aac® 
ata^s Tow w Tmfa TO ^rtaii aac* 
*a® «aa^ TO & awtfe «ft*ta 
cnawa tot TO$® aw aa<a *a^5)i 
^-TOc^ cnaa TO-'atfta atca area 
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*tl$ <491 =t®9 CW** *t*l<f W| SfaftC® 
gy ▼«, fai *aY hi\ c*:® ^-^ft* *ffJT 
4c* *fc^i cw** 5 ^ 3 ^ 
*t«9i ftcics i c?ftf?nfc5 c^f«r*i c* <4*ij> 
«r*t®tf** 9*c*9 9$ cn-ftm 

C*! I uj^^l *|CW «1R Ft* C*t* ¥9 O T9 
(«T«fK 3.75 c*t* 5.50 fac»i1), «rt9 
9?j9t9 f^5=r :*?:* *itc^ 5t* c 3 !* ('stf'K 
2.80 c*r? 4.20 far*!l ) i ^rfat**®: ll- 
«ttflt?9 'SW* C*^t, fa® *1^9 95f9 9jf31R I 
9*H *t?9JT, cn**l^ 4|t?9 «t* 9W¥ I 

<4l «rw *\it *?tsr^t* 

>rtv ^*1 c* 

si^ta fat*:**, ^i is*, 1 ® *af|— 

*%«r, c* ^ 9 , c®tt* 
c?t* wrti c*t9 w *rft*r cFtc* i 
4T[9 9C& ! C*1, *1 

«r*11 anti* 'ecTfi i 
*c?, <4 c* cwfat® C9*it?i, 
c?9 ®9 9® 9t®i <*tt9 9t®i 
«rtfa c?c*i ai\®tt9 m fof9t®, 

C®t*t9 *L®F fc^*tt® I 

*i^* 9Ff**i, ctt* *f*on *i fatf, 
carwi ®t?, ®t* *tt* c*t9t99 f^tc^ I” 
■a^a fcyw *ttc* 9fas 'e^tiSi »a*| 
C9&n **sc*i* i fl^*t»i itift fesstot* 
Wt9 '*1*91 9t®tc*r ®9 ?C9 ^ft^tr-f C®C* 
*t*c® c<?*i *t* *i i C9$t9t9 csn 
*fafr 91*1 W^tWI W9*t9 9?C9 c*^l i 
®i cnt*i *i ?**t* c*tr* «r*c* fanfare 
cwWtf, iu *fr¥-f*9tt9 *1 

9$ f*F ®t9 &’l ®ft*l f*C9 

9C»fl «tf9« *PTt5tt|t C9, <491 #f&1- 

^rcn* ?«r ftor nhc** m 

c*:^» 'Q ntc* i c*r *i c^t*F, 


* 1 ^** *t%® nt»i* « c*t«r* *<§?«: 
c*^t*t* nw *i ** i 

«TC* *t* 9iC*9 9t?t9, «f 

C?9 fSr !>fc* ^9-^t^^t I *^C99 $t*C¥ 

*:»1 Cf ^1, ^t* f$E*C9 <*91 *tc* 

*Jt^5 I 9*HRt^9 

^1**1 *C?MC49 «tt c l Wtf*C9 C*tW, ^91 
<?T *f9W ^4*9 ^9*915V 9PT8 *^9 
*«1C9 *1 I ^9 4f9¥-f8 >4? 

C**t9C9 I 

f«lC*C**, *1*1 WI fr*C9, 

^®»11 V*lt^ C^t^W* f<^9” I 
*9 *1^9 «ft9t* *9C4 C**9 

%Z*\ ■•JFT6 39* ^C9 C*9 I 

«f?f^9 erftftc*®* «19C®fT9 9ft95tf*V 

9>ir®t® **9 *tC5, ^1 ®ft*1 9t9 

f^, ^*5 «^l*PF *9f*ltm ®1 

®t*9t9 I «T99P entail *1^99 ^t^9 nt^j 
*9tCW, ®t C*C^ 9ftan 9t9 C9, *191**®: 491 
10 9^9 ^fCF, fa« 40, 50 *4** f¥ <49Fl59 
C9*lt9 96 9^9 C*C9 *t*9f9 nt^/ 

«ttflf99lt9 ^tnaf*C3l9 f®®9 ^91 

«Tt« I 

<491 ^9Ftft, **19^®tC9 nf9FC« ®t«n9tC* I 
«wnn 915 c® <4^ *^W9 *tc9c* *tc^ 
f®5f C*C9^ «Tt6f5 9^pf I *fC9 ®tc*9 9twtc*9 
»f9 f9C9 4¥ <49^9 *f99t9*«l *9 I 

®T9C® <4C99 «WTC*t*l ^«l %tC9 
95f«9ft«l C*C® ‘•tlVFfa *rtfl OTfltH 
JIIC99 ^81 ?PF 99 ^*t«n «flC« 9^9 
9* 'c®t»it:® i n*f*r f*C9 ^-4^(5 ^f9*t^ 
f9f^9?^t «t5f91® «ltc«t I 4^:99 C99t^ *1*1 
C*f*9 *t3lt# *ftf*C*9 9®9 n*PC*l ^19t9 
9C*T «fC9f «r®J^lfft9 4t9*f1 I tt-WI 
C9 VI, cn^*1 *t^t*^9l w I <?T 91 
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411 1$1 VV ?C¥ 1? ?ll ?tC?l 1C1J «H?1 

?? c¥te?i ?cu f®? nte? i ?i*tca ?tf3 

<t5C? 41$ TO ft Cl C?ltC?* ft? 
•TtC? I ¥?? 11 ntcn ^?a -tfcfta 
it?!®, TO* Ft?tl. 411 fa ?t?ft 

it? ??fC?f ltW'« 4W1 ft? ?t?C® C?l| 

ftcic? i ften ?wi iti c?c? «rti» i ?Te?r 
itcar 4? ?t?t? ? - r-*icm*i ft? ?t*t« 
<??$? 11 I 4 H? cto «i$?t? ?t¥tfi¥ 
Cl, 4?$ lf?tl lift ft? cnc®e* I 
ftlfC* c-ftll C?C? Cl, ??C1? sf?C® 
It 1 ®, ?F¥tC?1 4 ^f« «??¥*t? ftltn^tl 
^?? ?t«n cto i «tti* iwti ??i ci, 
??caa nt?c?a ‘csti* ¥?t*it*ti ic? «rt«ci 
iflCI ftci C?$ Cl ■ til flltcicfel 1®? ftci 
ataftc?* &t?c? ^51 TO?fciti fen?tf 
C?C¥ ?t 5 l Itll *CFt? , '«?t?1 *rt«11 CFtCll 
CltCl« ?J?S® n I ttl^ll stetstc® 
??;aa nt?ci? ?mti «rtc? i ^rstc® 
®tlC®l C«l?ft»tl l^cil ?M 11 J ft?tCl 

ic? «ite? i 

111 t«\« *t? C 1 C¥ ?ft« ???C¥ I 5 #! 
TO ¥tftl¥-?tf?« 111 TOCt, lt?CH 
1C? ft? ®tl ^l-ft?tCll 1®? «T¥??®tl 
iflFl 11*11 Itl ft I ?¥®J *wt¥ *fS?tft® 
«ft%i ic? i?c?l ?TOc<a ^tiw ?i, 
ci? 411 31ft, ft?ti, <r?f* 
1 C? 4 ¥C$, 411 fa 4 ? ltC 3 J, 
cic® 4i< ®tcn ilfscu nfi it?? ?ic® 

fill TO 11 I ltf?faT¥ lltutl C¥$ Cl 

to? \?ft* ?®? cntci 411 ?it« *tn 
iti t? i iFuritci ii< «rft?t?? ?ro: 
^-fe?T? ww flitch ¥11 fl i 

ll*tsr?t? ?tfaf?C¥®r? Wf* «rt%l 
to iii •giffpR i' 4t «r?c? «r®mif 
3 


Sll^fNi^lfft llTOfl? 'Sfl ‘at^c? 
«rfn’ iVitftc® foie®?,— 

“it^ta citn ?tfta icnr $d?i i^i 
ft? I ?*t?Cl?1 llft?u1 ??1 ®t?1 *Tffl 
CTO ¥t?1 C?C®1 I ®fd? 1C1T 4¥1?1 
11C11 *t 9 C1C1 ¥®ft? ClClft I C? 
Itltc? IClft^ Cl?tlfl 111 Cl^ ^C1 
CltCll 5t¥lC¥ C11C«1 «rift ®tl ®1 C?tC®1 
4$ ^tc^ 'ifltl °Tf5tl ^C1 C1C1 | 

ClFtll 'Si ClCl Clfc? 4C? ft? ?ftl 
CFltCll fl^Cll fit? 4?fel ^tltcil fcfg 
¥tl?Tl 4C? ¥t?l ftc^l 41^ 'Still 

ft ft? ici ftoci 5f?a^ta ftc? cfci 

?f¥C®l I Wfllfll 4^ Cl ‘1C11 Clft 4ltl 
c?ll tflCl f C? Cll f¥ ¥C1 c^l cncift? 
Cl 4^ 111C1 ?t!1 Clftj^fs lt?lf8l 

CFltCW ®tl ?C¥ 4¥?t¥ ftlT?l 

Wtlll I ¥fl? Ft¥Wl HCW ¥tC¥ 4C?^ 
*ft ??C¥?, ‘Cl^ft Cl lt^ CStll *TfftfetC¥, * 
C¥W ftc?l 1C1 ^C1 f?Cl cawtl, ^fltl 
CllC® ¥tc?1 ?tc? I C¥? C®tn ClFfltC* 
®tftci ftci Cl?t? f 4*ft? 4^ a?l 
'Hfi^ti *ft c^c? ^rtitc? i?e??, ‘4¥fri 
Wfl die 1? ^ Ftll^tc? 1®?! 4«rtCl 

^faci itieii, ®®?*r iia^i ^titi 
ft?? c?c? i?c? ?i r 

®ll ^¥¥t? I ¥fl TO¥¥1 it^Cl 1C? 

ftc*i ¥t? ¥ic¥i, ®tim ?rcn ?W 
?C? it^CW ?«1 ¥? ?C®1 I C?ft? 

FtnfttC? ?fl C?«H ?? Cl? C? *?t? 

cic* ^t?Jfn? ?i itii ntft'St* c®?f? 

^rci 1C? ?^? I ^tfl C¥1 C1C1 

C?C?^ «lft« I ?ft 1?C?1, 4^ *?Clt? 
(Sftl*C?1 C¥l? ¥C« Cl? cfo ntl Cl 
^tlt? ?tn C?TC?1 ^ftfe TO H, 
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Kaa ft^ta ^tata staitci c^Nfc^ai 
▼ca i” 

ata aa k^ a®a ▼▼ afrfftftt* aateata 
‘a^caa $lfe’ ata^ to f9c«ff^c«i=f 

1939 *: Kftti atm i «r^"tfac“t^ fca>.® 
▼aft i aaa ftiac® ®aa--- 

"▼tatcaa aa;a Km *& aiftta am 
ntca* cafa*4Ba £*ta i 

▼lata k$ ®ta ▼tm ftatn?, 

▼atca ▼tm =n ®fa caaaft itwtfi 

3iaa ate® i 

• •• M# III 

«rtW5 faa<ft sftmi 
aialB aft 3ftta Kftm «fam i 
®ta featata vft 

fagat® caata ▼ca =ii 'ert^rfa it®Kaata, 
▼a®, aft ▼TOWil *® C*ftf1 ; 

®t*m aau ata to® =n ▼ftm i 
^tf% C*r»T TO b *tift fcCTOfo, 

to$ ftca cwa^a ▼tata k$ asai i 
mi 5 !?, a^caa mtma ^tate 
▼to afa ▼ft tc-t, 

• M ••• •»' 

▼ta^a, ▼tca[ 5 VBftcatc^6 
Kfcma fcarcitaa ▼mc«Fi ▼▼tm 
▼ft fatafta ▼ft®!, 
ftwf® ®ta mttaft ftata atm ft i 
fti, aaa ▼ft® ▼tm «ftc«ia cmtat®ata, 

(M • •• fll« 

▼a® ag* atcai ▼tm 1334 itaa 
£aita atm aaftati ▼ta k*I& ▼froi 
▼▼=ct ▼taftwa itfaftm®ta am i 
▼frotiSa ata ‘ettafti-froia’, a^at® 
Star® ®ta m<n to*. ®tc® ▼▼IS ^aaw 
caftai ®ta ftcrcro.— 


“5ttafa-ft®tcaa fttsa itata ^tft 

* 

a*fta—a^a ®m aa® fenca, i®ta ▼!▼»- 
cafc?1 mm *ft i «ftft m ▼tatm 
fagat® TOta to® ai, fa® mWtfa ca- 
▼%»ta mam ®ca ca^t®, ®ta ▼wfc® 
▼tfa fawft caf5 «tf®fta -arm ®caft i 
Kaa ▼amtcs m ca caai ftca at? kc® 
▼tfa ft^a, ca ca ▼tatm ®a 
▼raft k ▼tata mt®NH ▼tae ®ta 
▼cmfB a#t aftral fta fa® ?caa ^at-rfa 
®taa mtata cfaa ftra caa, ^rtfts sea 
Kcaft ca^ Btcafaa itata ^tata 

cac^ Bftaata i at^ca cac? k$ aft- 
a^a'sfa cafa ftf aa, ▼▼caa acai 

®r«rc5tata atn ftrj ftg cam ata i sca- 
ft^a '▼tatcaa «rcaca mtc=n-Kf aat- 
^art® a^n a^caa «rfarai a^a ft=?;a 
▼aaj i aaatftat’ft ^^aw k^ ftma 
ftcaac^ &:«w ▼ac® atca ft ^rae *fa ▼ca 
aga ataata ^ ▼ta*? cm aft® ▼▼ai 
®ta ▼£▼ ^«atc® atmatma 
«fmt«a ftvta ▼ca ^f*ica ftca Km aua 
ata® i at#fta itac^ K^caa ▼ft aaata 
®T5ta ai 4ca at«® ataa ai I” 

▼a«st ▼ft®tf5a «rf® ^ ▼t^^l ▼ca 
facia at® ▼aft: 

“ai,a to ft catca to, 
ca^ tf, cata m i 

Ml ••• ••• 

eftata TOt* cam 
'▼tatca ftca^ cata, 
tftai acaft cat&t at®l i 
ftiftc®ft ft«r ata,— 
c?ft ®ftaq*tfac^tca 
^rawht ftca at® ®ft, 
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C3t3t =n, cto^ *f* 

?tc3 43 «{j& Jjfa, 

W3* arc 3fa i 

crt <«tt»ii ¥t3 3fo uti, 
<®tc* cm c*t3 c«r? 3t* i 
^ «rtfV, 

«ft3 ifk *t*t*tf*, 

C3tw cm 3 If* *1 aft 

3fa«, ^t=T^. 

^t3ft3 *s 31 ^ 

3t33 3f™ 

w« i« 

«r»it*f c*<ii *ft3 , 
^ « 3fa 31 rates, 

^tfi 31 f*f$cs 3C3, 

4« fa 3tfa 3t3 I 




C<5t?r 3t5, C3t* %f%, 

**r c^ts, cuts Ufa, 

C^5t5 3< vUU 3<3i,— 
cit<5t3s ftwi 
&ft c^tfll $ar£3, 

^ «rt3ts «ft»mi i 
TO 3C¥S S«ft 
C3 afhfa 

fs^ess 3tf? *ft^ nts i 

$f3-c3 -wi *i *rt«, 

ftsTOt* *tf3 3t«, 

C3t3 ftw fltjPltfl I 

* • • •• • ■ • • 

<4-c*3 *i3ar>rl3t«*f ntftw «ts^ wfa 
fafals n*?V m «tw fnw i 33 s <ro 
«it3tc?s cfiw Rifats ntfai «t«fa i 


fl 3fa c^ 433 m ?cs3 c3, ^fiftwc^s fefc cf ^ gfifa®- 
^fl 4fHt^, TO*W *f¥ C3 •HI 33, w.l $t*f3l fst-13 
3t* I TO 3t«rt^ts folfs 31 *§C»I CWffl C¥t3 TO 3t$ I W 
C?C1tf C3t¥ fc«tfa ^ 31, $fa^ftC ? l ^TSTCS TO 4®Jt11 ¥St 
*t* 31 I 3tft*lrt C3 W\ fcgs 31 ^C3, sst?1 f«3 C*tfi> 

3tft^ ¥33 ^1%C3 31 31 $f3C3 31 I 433 S St3 31, «ftura C¥t3 
*tW« *fm 311 C3¥31CW13 TO C*lfa ^C3T 31 3! t!C3 31 

C»l ¥3t3 *ft3tf«F¥ f3C33 C¥f3 folfas »TSt33l 3t$ l” 

—¥fa*lt>4sr 

( 3«TiKc33 nH-^531, hlt3, 1279 3¥t3f ) 



qjITfo 3 ! 

smwftsi nftr* 


w\ sfta «ftM' retfc a*ai 
nfaftre ^rna ajftf v>m v sta 
250 cftfs a$a 'Bftc’t i nft^* aacna •t'Sffl 
50 ®ft ftn ‘sfftnift, «lt^» I aft* 4ZH1 
«nft* cwatre, at® nrecai c^rr^ fan nf 
a^a «itin i stcia saa ■ntfa^ft 

cm* ci naa *iftatft® sure, 
®tS 1W1 99'9 ®tn f|n aftasft i 
at*! 5 ! <41*11$ «ttS *ftfa fasft. naft Clia i 
<«l reft fia *aftt cmaa na^ 
a«rare ^rtsF nsnre s^re atlrea ^r |fa- 
ftlfa «fftfta fture i ftl w «itfo£tcaa 
fvf^ rerel *1 refaa ci nta ft i ?ft*tn 
I fia atfre nl <*faftiBa nan 
caata «rw i afttaa n®f®i ani® ai cafttta, 
®ta «ft£ft®a faWa *tt«ai ata at® Bftfc- 
V\ fftta a$iaa *^iai IftStina *WT, ata 
«;< srei, ^ts?w lift* <amre ®ta-t®$ai 
99*5 ®tn naa^ aiga ntfccare ata-wn, 
Br*-wtiatatrea nre ®tc?a a®t 
as «Plaaatna fni ^ naa ntitfre 
am an*lata «isftr 3ftta §na *jf «rtfan®j 
Tftiaa «wfc ®ta ntaca fin, ft® 
ftn ®ta ntwa «i®fti n®i®ia ^&ai 
<4 wi ®ta ffca afta fatas 
ic ® atre i *55 «if®si®l ftre ntftca 
Hftl a*a W3 fcstaa fCS, f <5R- 
*IT *t*fl fia, &tS-*rtSft ^ fia ftftFS 
faatnsi ?fti9 aaj ftca$ ^ «r*lB* nstafa 
f re? nta i Ilf <ul naa rere$ «r*f®a 


nre «ft«fi^® aptaaafti «rnt^ *rfa®jtn 
fta flu« afta nfstcar ii ^aiifft® 
n®a nfacaiia aiai ftrere c=t <rtn ftin 
ftc® vh i ft« ?rtfr«f fcnfl 

^ «itRn?j ^ac® <®tc* n\n\ 
m ^cnvi *ac$ mil wHm 
=?1 fTsfc^a w mil, ^ta ftf 1 

^®ft^ ^i ^ « «r**tcn?r fe*n ft^a 
fca «ff P®a BfUn *?3F §nif5C^ ftcafftf^® 
mu i at ft*itca item n^ta fa^ta 
a®^^ mis* ^®ta -f®fai 90 ft*i 
mf** fawtc^a ^aR® I 

ftv cn^a nwi 10 ®tnwaa 

aTa«ftCJ3 aitai n® r®H-i* a^caa Kcaj 
iW ’Jfta^a «Ff, ti*i « att 5 ®wa c®\®, 
afttaftf « ^affaf sfacaia ^® ^®fa^Ia 
•ifaa^ ^{Scaif, ®rff®a ^ta^i 
^ ®tca fcaci, ai fan® 250 

retft afcaa nw cft^ cft^ ?cn 
ntca ft nta fin 250 cftl5 a^iaa 
tanl ^a-B?n^ ^tnta'f ^ta^ ®® 
a^afSif ntfia ftai, cn faaia «iiaifa 
mi cata im caai ftcaif i ®tl mmt 
«rt«r «in ^incfn—'ntaai retnta ®inft? 
at^a ca nn aca ^ftia fww, ®i atsjare 
c-ta cftn wj ftca atc^ ? ai^iaa 
«rtc^ ft reft w Bftrer reft fta 
reft w fin ? ®i «iFt^ flt^caa «icnfi 

* ffa fa®tn, fftft®i ftnNfna; 
nfnft®i-19 
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fa VPI ? *1 fa fc^C33 HZ* vr«wa ? 

^t«r ca hh ata 4atta «*ift» 
caatta attar, *\ ajtn* «k< «ftataa 
fcsatna na faai ? 4$ aa «rcau frga 
C^taatl 'Size's atStaa 3Fafa*tCta 4¥ 
Raw sj*u fasitaa ufa arcatwa caai 
fatat* i 

fas apafaatc-ra afiJlaa sal a®i^ fa 
asa ? $*it satfcl ^ 'srftnfa* i sta- 
*ts-nta faatca atan «itsH-*lt<st*i 
hvsv Sis atta i aigcaa apafaatcaa 
afa 3J*IT fasta S3l®i *3, ^ 43 StCSa 
attfa «3 a*fa axt*TS I ^fatSa fw*T 
ai <sta?£f a Hstafta *ai staw^ saca ai, 
sea* cstfB a*a stcaa « faataa sai 
«fat* Wl C^aft 3t5«a ^it fastca 

^ atsrcaa sat aawfc sata ai, 

nt<a faatca »r^»r «rt%c^ aac 1 ® *ca, 

*t«l «ryfaa a^ta *s«i «rt%a$ 

fafak <ffa*i aatcil sta sta %tcas^ 
^faafa *«i, vi * atiavfc aa—^faaf 
ftfan« a*t*tt"ta JTW*I * CSTtfo- 
c*a sai ^stare sea I st*ttat jcs at$:aa 
’ifafafa *®^a «ratfa® an, si stw csfe 
3ftC3 =T| I C3f& *31 fafa 4*tt«f ^333 
scaa, $tc* sta-*t*i * *itcai3 ajtfc ^-nc# 
*jC5*=r sea fastwfta «f«l faca *t«F 
*ats seal afa« 4* st* ot csta 
faf?i ata c=fa, s^e 4^ faaca afa c*fc 
«it'SrCt sa, stse*i $ta 4*tf<* *K aca *ra 
ssafa fcfssi «raa®*. caacs sea fails 
*ca* »i* a*a ata ststcaa cacsa sjfsjsat*! 
* atftff s«r- 2 fsj*«fta fa *ffaa^a acfos ? 
^ta \f« «fs«tifva faf ti c^t=| affa aca 
^wiw 5c«itf ? rasa's*. caac« w, 


at5jcaa aFafaft-f «i*t3 «rt%a ^aa « 
4^f«a ^taataica? f^^tia ststatfa* ^ran 
4a^ 43 4f«fca ats>a« «rt^a 

^ofaaja faF^tca «retatfa* « faafa^s 
aca ? 4=rcaa ^faT *ffaafa aW^raa acai^ 
atscaa ^afa^tc-ia ga n^tcaa 4^1 catfct^fS 
*rt«ai cac^$ atca i 

atsjcaa af-afa^tf aqc^ ^i®: af%rea 
afataaftn^ catarra i at^caa ntf^J, a^a, 
fawta, fij|f>il, ^a=i-naif^ ^ ^$ta 
af%^9ft^5 a 1 *! i 4$ ^c^na a 5 ^! <if5 t 
5F®^i c^srta—'«1 c»ta faa atsi^ *« f3. 
c^ta f?a at*tfc« ^a fa, a^fa c®l 

aa^ i 3t5a itfl «ita c^t3 ascajsa 
«ft^a 3iai 3f^;a:a ^afa^t-r vz$ fa; 
4&i >it5iaa *iw 4^1 naa ^6tnraf3* 
a^ai i at^raa »rat«atc»i hw c?t3 4t%a 
acai af^c^a apafa^H ak«i al^caa 
a®j^ta 4*5?3 4ffkat% alt^csl 4a^ 3t«caa 
sffaaafal, vU ^ « fsst^ ^siufiia 
at^caa ataica «ta 3faa «f*tt*l 

nt'eai ca® i 

atscaa caasvfCQa *\U acafe 
ssta ^tc®a ?tia« Sas, c >\ *TtB « 
att®a sst^a >it^tcaT a® a^a *are 
♦ttca, a^caiM c^ta «tt^ ss^i *ftca 311 
ff« 4^ai w ca, at^caa ca^acw 
5ftaf3t««tca «ta3r®l ac^ci j X< 
safflai^ «itcai a^ca I nfamia 

ar*f atlca caata mi ^8fa ca aa 
Ufth f^, s®1 aja^tcaa «i«tta «iaai 
^|s®ffa^ aia^tcaa ^c«i a£ ^c® acnc^ I 

C333—C3C*a Tf, 3«, 33, 

ata'Hfe, sit c tnf«‘, nfanta? -tf%*, ^‘^3 

« aa^fa Ttv, hfk* ^ava^i 4at catn 
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srfacata ifae, w* faascia itetfa* tosi 
t*Jtfal fasfa®: afaraa apafa*tcia TO 
^fa*tvr «rtfa TOtfa* 'spfaaatai-TOit 
ajfa® to* i faawa^ faifmteaa 
(Vinzenz Ziswiler) faaal ClC* «tal atff, 
atTO TOJt^faa TO TO W 
<*tt%a «iaqf«a *ta cac^ scto, 4t TO 
a^atcat aatsc* catL «tf« f®a a*a 
«rsa *ca a^ 31^ faa®ca awqji 
*ca atc«* i 4a acai wtff 19, aafai, 
lift, i®*, ^faa iat TO* I aiti*TOa 
«rt% *®Tt* to a? «mtf« to* i 
tosi ical*®tca, atgcaa 

TO* «r?faa TOatai faa& *ata to I 
■wj aaata faaa. at*a a®fra TOiiatff 
ftw, ssTOa «t*faa TOntai atscaa TO* 
facia faafc *a fa i <*t a*atcaa «r*iti 
faatca caatcai car* itca ca, TO* ^fia^a 
ca ia «mi ntfaa awwtfil aiati 
to— atcaa TO* TOaa to 4ia« 
dkta fa, cutca to 1¥ «rft fa^ca ata 
*ac*, to far* citfci beaten f&fan- 
atata attca aar it% aac* TO facia 
fast cat i ifacacia ac* iti attca 
caata to «tf*f5 *tt%a acart atata*a 
*rjf fcaficfra *afa*ti ac&c* i fa* 
4itca TOacatU faaa *ni, ca aacaa 
acaj at*a w ®Jtn *ca TOta TO* 
^cn tffcai *cac*. *1 4®t a^fro, 4*t 
TOfa* ca, & to aacaa aw ifaffa 
c*ta «rt^ai wt a$a *a fa atscaa fa*j* 
TO*t* c*ta fcnjg* *t*tfa* TOcata 
aja*i nq? c*t*rata i ®tt 4*t* toTO 
TOa atscaa c*hna *Tc* 

i* i TOt an an TOaali *cac* i 


WTO *afa*tcia tfattcl caat 
ata, ifaafa® ifacacia to ati attc* 
ftc* itca fa, maa a* «rffacntl ?cn 
ixn ifa^t clc* if®tfa*«tcat *iaqjt 
sea cnc*, f*f aaat cic* ^lat «ta 
c*ta W, fa*t anaac* can CTO 
«r^ ftatcai ^«at* «t*f«a acar c*ta 
«tt%t fascica ^ra*ca afa fa ; *tcsft 
c*ta aFPs* *a fa i ®ftcatacaai 

®n enc*—cnfiti, t«atatcaa cm cnc* i 
fa* at*caa *tc® 'sifi atai ^3 aca cii, 
^fcaa 'ojfar c*ta flfafafa a ten ai, TO 
fa:cica atfaca cm ^faa’t cac* i 
1*1 «rt%caa sftacaa i«raj *rfs**ti 
*tcai f*i 80 a*a, *tcai 4* i* 
a*a, *tcata ai to csca* ca^t, at«caa 
«fij *toci astai «raqji ai *n^f£ 
aH*ti TOl ^Rafc« f5c* at*c*l i «at 
a>fa ^tt fmtff, I'fa c*ta faa c*ta 
lent *if *ra ai i 

at*caa i^iTO i^alc® « i^cafci 
ifacacia a? *tff ifaa^a * fa*fa ataa 
actc* ^a^ ma nfaat*l ^*cat*a ^fk 
itc«* i atl5a «it*ta w*i, *aii, cacttfaata 
* afaar iat«f 1® 100 a*caa aca; 
4® ca^ ifaatcl aja*® *cac* ca, ^tnta'f 
100 a*a ica 4«fa ifa acafc ifaatca 
it«al atra faai, ci faaca cata®a near* 
can facac* i 

ataa-i»j®ta ®rata Sniara *fa I 4at 
^ia fafa *ca ataa-i®j®i nc? feck*i 
fa* *fa*tcta ata *ca <srta «fc®j*f5 
*ma efaai at*a a^n c*nc* i «tc®j*I 5 
*iic* apain® TOai ca^t ifaatci ®i 
fan 4a^ TOal ca^l ifaatc*! nta ittn 
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vtcaa «f»t « ata atacaa «rain *iraaf 
ca 3 ! aif$ca c^toi acicai aca atacv 
aca, ?* «n»tcv nt aw faai cacs, faai 
atca$ ®faaatac«i «r«P3 fa*i i loo 

TOW acaj atfi>3 '®»ltvt* «F«l a*fa TO* 
¥Ca atia »W* ¥»|CW Ft%1 aa frt 
ntca, vaa 1> aca ? «rrti cata 
feva ^t®r« 'artatcaa vtai cat i 

fta aacaa ^c*fj *fWtc« atcw 
fe^nt*r=r fan atrefr, fti facw fe^ntw 
fai *i cac^ caca i «rta scof&a* ca^ 
=rr*fl «« faate atatafaa *t<rW ?fa- 
ca'car «ftatt¥ gai faatca, \caa '•ajrica, 
atci* c®wta fantca, «tataa ataafta 
fe^ntac*, wtaatai « catta nt$ta cantata 
are fare at$a 'Q vtawr aftcw aw 
«rca*t wca i cat ’rear -rtf* «wi ®ritf« 
vre cat*, ’jfaata a^at cv®fg;a aattf ftca 
atai wa *tatai-faiWi wire, caata care* 
=rt=n aw vfvw n«rt«f *fMa wt^re 
*aja« *re $at* i awJ&ficai* vtvtfav 
nav^vi * <a*5^ aftrea av <a*c?i- 
afavt* are aysacas aaa 

«ttfiret$lt *re wa faatew fare <«fare 
atre i <*t afe afa 50 aw «rafa 
^ajta^ atre, vtare ^tntaf wftret 
atai <yMfa ^faa sraaf^tafatca ftaaalai 
"’tf ¥aca i 

♦tfararea fa¥fsa wiw ca ¥twfe «tafav: 
atft, vi acai vaarejta jfvi wwtrti 
aaa caatca a*caca ca^l, nfacarea fa?f« 
afci ai atat* aitaat* caatca a^ffaai 
** vaawta *faa ata **{& «relvtfa¥ 
a^»ai, cnFfvi faacaa fa*re acfcca i 
*3faf[a *i* c*ta «rt%« acait nt wra 


vatvffreatca aren ^faa ^tv ca^ i 
tfRfta ' s rfa¥t^"l «r®tfva «r®aa wvt ^?f« 
f«n faraiva atatava ^af-iir 

^a»iaa vea vtai w « a^rafcaa aw 
*¥&1 aavi aata cara »iv w a®a 
aia i algcaa a:ai« ««^ aa ¥t«tfa¥ ^af^^r 
fla i al^a avfaa ’jfaa'tcv 4tacf, vta 
av¥ai 99'9 vff aacaa acai aana 
c¥ta aavi fta ai, vta «rai « ^ia ^fraa 
acai aavi aarta fw i als ¥ta¥ -rvi^t 
fwi atffcaa a$T* ¥ta ¥ra at’aata «at 
^¥f*tfa¥ ¥tca ®aawi car^ wac* i «c| 
fan^caa ®fc¥ afa c¥ta ^¥ aifec^ ata^ 
¥acv aa, vea <lta ata ^ *itanr, vta^ 
wrf<¥5 var 'srsaaa ¥ta a^a ata, facaav: 
ft<sa$ja ata at^a ma¥ vfati cvto*, 
fa¥ ®taia ata fac-ia ¥atcv ntca fa i «a| 
vaawi ^f^a a^ata ata <av^ ^ratvrfaa 
ca, atca ata fan® ?-atvta aaa aca 
®aa^ita a^c^i vtac^i fa«^ vvtata 
artc’l^ ’jfaafcv ^taa-^c«a ®aiiata 
«rcatwa atvi i 

®aawi ^faia H* aa^i awl 's^atataa 
a^ajt^fai^ aa, atscaa a»a « fe^a^atfaa 
fafti a$t*ai i «rapfwa atar «tf*ratf’Tvi 
fwi, ca^ttca atart « a^a ft«i, fai aaai 
aatc® ai 3facatf*ivi artci, vi facafcaa 
acai^ <4a< ca^rtca atitt « a^a ca$ a»iPil 
wm i ’Jfaala awi atwc¥^ ^taai avi 
¥a:v atlft, af¥»i atacaal catv, 
vta4 Pea ataa ^fnca atev i ^aira fwrS^a 
ntcr faf®«® I5 c¥ ^tcv, waa ac¥ 
«nw, 3 rac*ia ®tata nten ^f— 

to*w^ a^il are 9i atta i ®rcac¥ 
aca vcaa, <acaa acaj atitl * a^a ai 
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[ 25-f M 9*110*1 


«5<f3 fcftqiC'i 3tS£33 fafH-'tf! (Gefte- 
pool) fa*rf* 9Z1— 3f$C33 fa3*^33 cart® 
3jf?*5 9C3 I C3 ®tt3 ^raiJj &*tfC3 331- 
3t53 «it«? 5t«*, *5ft5 jjqtwr 

iMN, w, 3ifea$ *k<tti sfa 

*ftC^, ^Sffac* «m iffi « «ft$C33 
3Wfa C*Zf 5C*1 CW I <43fa 333$: «l^5 
*r3ft«F3 wtz* sffipn 

fatc-ft *;3 cwzi i c*r f*fif C3 ^fs(«a 

4* c3t3*M $fa3 fa*rtn f&t%^> 

SC3, C3 foes c*T 3 >rw C3$ i 3t9n* 
fa®!*, 3tfa*J, *tf. f%ar^i 33$ fa3jl, 
fn ?rfc^, 3tw 3fa fozzt'S ‘<rtri>i 
*jtcna 31313 ’ nfaT5 33 i 

3h?r33 aMf^^wj *rt3 «*fB §«fitr- 
*33* fa33 *wi» 3f5;:33 3%tsa fa*K 
(Development) 3*t»13 331* 33 I 3t3C3 
3f$C3 ^t*H-nt5to <4^ £33311 3fec*3 
3*3^13 «fl| fcwft TtfagJ. c-fM 

'fi «R35t3 **3* I 3faftw fa*M «K3*i>fa 
fa<«3 *n £“H3 **3*ti <$fca §*13 i 353ft 
«m, '5rt^t«a 3m 53t*w **3F3* «rt$wa 
*rst44tl i 3f3i "ittcw 3tw- 
■iRffttt ift33*n wf®, *®tt33 3t3ti3f*f 
»4$ fallfa «ft?& *3£5 5t| i 

fa*i5 *n* 3*3 313 *rf*w* 3fotw 

C3 fa*33*3 ^5 fa3*»3 3C&C8, *81 4f(?N 

«**ft33 3 «j 3tfc fa i *3faf tn* 
csrrs 3 t 5>3 «rf* 5 *taF «rtw * 4 *i, fa: 3 *r 
3t<»t C^T51 «fff53 3C3T fa33 3&31 | 
3ts?c33 *8t«r *151*13 c*t3 C3$, 

«ft witi c^t=f 3^*c3^i c*t3 

«r^tr»3i 3c* wfw sfawfosi 3&w 
3t$C33 ®Pfa33t3l *3W1 «K3f C3 s ll 

V* 51 , C*tt«rttrtwj 8 s ^W 1 , 


^ ^*81, *5t9 ^*f, *8tlt4 « 3Ff5fl W* 
c*T8, *®t3 nplifarw « "t^lcas «t«t® ^f- 
«ri61«fsf5j *|*I«tC3 *tt i 5 ^3t«1 I 

5rr?C?3 fs*it»li 3Tf8t^ « 3^3 431 

f?C3 ^|3H3 J^n C3fC<®3 ’ICW ^t*l *ft^C3 
5»i3t* fcnnrf ?ci ^tttc*i 

«rft«1 *\f 313 lift* 3t*C^5 

<4«Pt >lfft3I *3t*$l I *f3 f*g 31 C3rt^t*5fPl 
fan 3C3 3t33t3 «T31«1 3i?C33 3t*l«1 31 I 
C^C'SS 3F3C*13 3C3J «lt»tt8l 3f3lft«l C3^3 
VW f33& ^3, 3I5JC33 f6«t^^i 

ftwfal »C37 »^3 «I2rC3tSf^t3 f3^3 

3t*3f3 *5t3 *t^*tf3^1 C3C* 3tSf3 

3fa^5 *ZW I «U*3 nt3C33 3ff^3 3C3J 
5{rs;C33 "*Hsrfl 3tf3U3 C^fCf I «Tt3C^3 ^13133 
nc3 C*t^ 3^^ ^fj8, C*t*l 3wfB Cfwt«, 

*51 fa<3 *33t3 *H*rt33 3lt<f 3t?C33 

^tC*5 C3f, 'SI fa»l *5t3 «ffaC3t%3 ^tC35, 
*5t3 *51? 33C3, *5f3 *5*fa *T*|f3 3(t3ft*, 
C*T ^t«f «re?3fa3 I «lfat3lfn*5l lt?1, 
f3^(53 (Selection) ft$1 ^3f33*®3 «13«3 I 
3f^C33 3faC83 3C3f C3fa3 ^fl3 fat^ 4 ! 
*T^C^, fa3^ <4^ ifaF ^tC* ^3U33 
5?*[f<*tC»t3 \f[ (!9t*5 C3C* fafilf 3FC3, 
ffl C3C* *C3 <4* ^53*53 

w ^r*T3 *nc^ i c*r«rtc3 4 * fa:n*, 

3ft1%33 3f«tC«13 3® ®fl3:33 IfW nfa*Tt3 
*TM ^«*5 |*C8 ^C3 33C8 I *5t3 33 fal 
913 1 38C33 ^'SC* W«5fa«. 

*5t3 'f«TC« *Tt3C8 31 *jf ufaw- 
*5t:* I *8t3 313C33 fac* 50-6 ) 331133 

n^ ?3 3tc^ 31, 3335 3^3ft33 313J 3t3 
3t3 3J< *IW. ^13 ^^3133 *TC33 

f33t3l I *Bt3 Iffa arftl »W C3^, 813 
3*351 *3tC3 falJII &t, *8t3 «t3 
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<7$ i 7t*7c* «7tt7i flfofai 7fa *ffw^rs 
fa* wtwra *7, set* fo*T»!fa57 ’Iff 

fwa w, fa*t«i *R®t7 >iew fwi «3fw7 

new ®»tc77 fa«i7 7fcte® wcw i 

f^i 4*K$ <07 *& c*Nf« cwfa *ittf* 
mh 37 1 77 fw i wirsi ^ cw?l we* cm i 
fa« ^ 7:77 tfawtw fac* ®t*tc*t cwwi 
71:7, 5|7 fog wfewft wcftci 7^ ewifa®, 

7&7f7 «f^p57 *177 7J7 WC7CW 7^ 

C^l 7t5C77 WtC* fa«fc77 7S *tf*7t7 
«rt* Jiewcw, wp8J»t* 4c*7t:7 
?7C®1 «ft7 feic7 7tfa*7 3Ft$7Jt*— 
C5Ff77Sr (Eugenics) * wtcwi t&TfrffiKiM 
(Bioengineering) *ff»i «tC7ten *7C®1 
•WCTTft* Cl7 *1701 7ft?7 577TSftr«r:7 *tfa7 
fcfc® nt7C7 ®t7 >T*»I I fwi 7^7f7 
«I7’?t7 H&l ®fm 7t5?C77 m «*- 
*tW7l *t?1 «lt7 fog 77 I 

7Wt<W CWCTf 100 7*7 wfw ^faTfo 
m wn wtrw, ®twe*i 4<ttc7 ap|7C77 «m 
ft? •ft'Sfl cm 7t<7 50 7*7 «itew, 

wiw *zm wta ft"! fww «itcn, 7t«77 


’i»T®f7 fawMweiew wta 7f® wfci ^ttw, 
'qfoft* fa«tt77 ?ti 7 : 7:1 wta Ritfiri 
fafafc ^tCW I fr3C7t«7 7f7'« *tfo fa:7 
«f\7P!7 ^7^Wtl"r« C3t® 7C7 K»i:i, C“i7 
\%z4$ w&7i wfa? I <4 ftt<77 *71 
®t7:*l 7C7 W:7, C*fc C77 *|^ *19W[ 

fa®lt7fa* «K*§1 *«tfc *7:*7 I *t«TW 
wfa fa^fa® »TC7 ^*®t7 57CW, ®t777 
7)C7 fa*W ^fo W *:7 ^7 *tft7 7Wt7 

§*f7 fa:* 5 ^: 1 , w=w ;*$ cw:* «itwi 
Sp® W17F. TltareW7 7I?7 ^t7 
7H «ftCW, «t7 W^5 ^f77IC^ «rtC7l 
WC7, ^stew «rf:7i 7^t7 WC7, 

f7'WC7 fWC7 ^5tWt7t7 ^5t7 CWt7 «l7^t1^ 
C7|—7^7^: C*t7 W 5 7'®t« C7^, c7^ C*t7 
Wt7^7 ; 5t'« I ^5t7 W 5 ?, *t7 7f« Wre#|t7 
W«t^C77 ^tCW 7t7l 7^ «ltCW I 

fwf c* «R#|t7 ? <wwfi! 

f&7«7 <W I ^7 C*t7 ^7 «ltW« WtWt 7t7 
fa I *1 7fa 7ft7l C7^5—^t7C»l 7t77 
af7fawte-r7 3j»iit7W7 7l^w 7tnwt^i *lt*7l 
C7«, 751 «IICW ^ «fl^lt7 W7l1^C77 I 


“wrtfa Tftfa ^ 5 # '*$ ^1^C7, ‘^fa 7tWM7t7 C7tC’l 

St'S ff 1 WtWtTStWtl lgWC77 faf’Ft^ ?’ Ttl C7 W7I Wtfa, 

fww faf’fl 71 wftw falW'tatf 77 w't ^*ttC7 ? faf^t'TJW 7Wtl77 WtW 
77 C7 C-r\fa7 C»ltCW -IW Wfa7l 75t7 CW7tfa wfiw, f7F^7l C7 

^Itntft'w 77 cw wtei wttfe faeww ^tfiew fae^t w^fw^s 7^71 
^cw 1 fiw'tr^ wfa f 5 i7Ft«i(ew7 «fw 7f%n wtfwe^s 77 ^C7 *it«t7 

cw1»ft? w« 7 i Btl ^ti ne? ntew7 nt*n, ^ fW7 *tw 

Btfa7l WWtaF 7t7t7 wt® fa7l W?C7 T 

( falTFti 7tW7—C*l\7, 1322 WWtTf) 



SfUtTOUt* to* 


5^99 Ht'5 *11 OlftR ft, 

499 c?fc «rt*tc<f9 m*n *trs9 to inr* I 

faf 4$ Rifa *r*ir*9 4*htn 

C9 4*fe 39?tm99 mtstoife *lf99tn* 
*ra « ftffo shc*, c >t **T1 ws: 

'“innto *tn9 »n i <n^ «rf« ^ HfsF- 
•ffisiM* mi toi-*titf «rt9 9fsM i>n9 
9* c»ite*ftts9 tfntsR me* i ^tt*- 
TO 9C3J9 $$ TO I 9&lt9 

«fTO <4 ICS* 3ntol*1, *^*91 *t*f%, 

Mlto-fa, ®9C9n ft<f9i- 

<srf3F9j «r^fs 9r9*fS f99H9 =9‘to 

*lft»ltlRl *91 TO* I *ltow 4 $ 9C39 
9t9i tof^s sf& tots am ^firc^f-f^ 
SJJIS I 

<£la[fs%$1 

9C39 9t91 ft 5ifm 9t9 «H91 ton 
9t*ri 9t9, Si C9t*9t9 4% *rfi[5ltc*r9 

TOtRto ft, n^i srt^sts cti 1*9iit* i 

nato fifntf^hisi *ars m 
=rcst9ftra w *rwti-c*sr fiwtm nfi- 
•w ssiti* **i stwi TOn 
atfa n, nw^L-cron fifefr * catfa 

*ltafa *f9"TO9 wnr 4 * ^t* 9W9 ft9l 
*t*fis m *sj* 99 ififtfc *iton 
SlfifS «mi 4 $ 9CT9 <2fSt9 *1t*f*l9 

toj w ifti to m 5t*r *rti; *?* 
*rc* c?fi (Ic*fi-10' ,# ci.ft) wfc 
*[t*1l «rofa *9 I 1935 ^Ttn Stttf) 


hiwtfl* %sf* ^fe*t*9l (Hidcki Yu¬ 
kawa) <£ 9t*!9 fcvr 1*19 ?P to 
'Wlttots *C99 fl. C¥^9«f*W {cm* 
*ito *it«f*9 cvsftv *f *<119 itai lift 

TO 4m 9t9 nucleon 91 c*sfa C9«91 
mi*. ) TOrr to sto 99 4*TO9 
Si **ii fatow ituw i 
c<2}ito * fiwm a* 19 - 1:99 

1W 4*$ 4f*t9 m *^*9 *n 9W SSfr 
Itft *1t«f*I *lfa?{5s, 

nr^tl^a w at fo* 

«T*tC99^ *991 *t9 1 3l*| stlt*1 
c*rar9 *t9S9 s 9*^tlf*9 ?tan cic* 
^ftsil 9f*Rt9 9t9l (Wft n, ^ *1t«f»l 
«rt9 3oo Inalna >nt* si^ m i 
^fe*t«9t9 <4$ *11 stflf * *9 

afC»t9t%9 9WJ 1947 ^tC»!l *tfto 
sun* *tt*n* (c. f. Powei) *iti 
C99 (w-meson) 91 *w*W 

*rt^9Ji (Pion) i ♦ft'Qm *if*l5* * nrnfts 

sf?^ (^ + ,^“) **rtit *it* 

<w stc ?9 *9 *tfi«rt*r *rw i c?ii 

9t9 C9, PT«Pt 273 ^C»l^§9-*C91 Rtl I 
*t9fl 3 9f9 *m Sf^fl^N *tt$9C99 

(7T°) J1*t99 *ft«9l 9t9l *£9 St9 *9 

f*^i **f, 265 fr*ni?n9 a:i9 »rit*i 
9iaf9to^ »tfw nt^9C99 *tf9*r9 
*W9, 4i *H *TC9 *fi1*Wtn »1C99C*9 

fiwitflw «tpr nfiwtn ^ni *« 


* fiftram Wil9tfi^ *n*. *<tH9-9 
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c»rr«ki9-«rcfet<9, 1972 ] sfawl-** 


itit* 4i< ntaii nin %'sitfi* <rt 
nftntita stitFte i ^ i*fofn9 
to ’T^ixn^i i* nt$9ii9 «if^ 
nTO$ ciaFkii to fafatf* «r*nw 

991, 91 911199 *fl ^3 1 

cisfrMnfasri nmnt9 mti n?t9 4$ 
nt$91 99t9 fiifai i fi* TO*lt- 
nti* fevriffa nt$*i 9*it9 nfo 30/40 
Gev-49 to nWlli TO fiwtflC99 *t5& 
*if*F»i" p rtr (40 Gev-49 fen*) ntfein 

fif#it* tow to irwfai ntferci* 
fennfe fi«9 nit^s 991 

C9aflci9 to f^fapnl (Strong 

interaction) *t?t4 ntfe*W* «lt9 49 

«rnt=r n'4$ 19 , 4$ *°it«fn ^f% 1 

it® 25 nanosecond (1 nanosec-10' 9 
cto^) ip? «Tl9i-9tn fro 4«fn 439 - 
cnni n\ fife-cini fafeii G* meson 

91 muon) **ltf 99 I 49 TO 

fifef §ni wifi's q** ** I 

4$ *nt*9 fafnfin® nifaii ^*9t9t 

TOlita * 9 1 

■U) 

ntlw <*$ f*jfe9i nit* 

fn*n*l 99t* toM* nt*i9in9 
«it9 4* nttfi nwri i $t* nftitn wtft 

C9H 9t9, 4'fPl9 <39 206 §in9$C19 ?B9 

uti i «rf94 cwm ill cn, ^sf^^tfnfe 

*1%9 ( n ± ) ni-^f?*^ fife9W* 

«9 nfe, fa* <sfa«sfa 9 to ntfei* K) 

fa$1 flfe9C9 *1<4fns® w *] I ^El* «)*- 

citi* fafeii^i «rfa9 

**t^9l n«9 *9 fa I £991 9l9 flfel-9lt« 
**l*tit I TO 4'®f«19 *fal-9tn 'Sit* 


2200 »twtw«9; nW nt^re toim 

4*-n’ «i C9«?t i w.Tp^»tt^ 4*fa P«- 
fafa<5 9 ^ 99*1 fecn*|cn nfal* *9 i 
/<* -► e ± + V + v .(2) 

4war fewnfa irSte *f5 fafefejrat* 
fe*>nfe *,9% i cic*5 ml** 4 fife** 
^ «r*t* 9it? «ifa cn»5 toi- 

9f«ff9 C9 WH C9tfl> fills 9*9 fin- 
nf9?9t9 n* ^fi^9 9Ti?r«fn 4f9n it*, 
«t9 9C9T 4^ 999 9*ft9 '5ff^9 9t9C^fe 

*ltC9 ^11 4®f5| f9*53^ nt«t*ftr9 «rtnf*¥ 
(Primary) 9*119 nt* 9t^C«19 
Itlcjfwn <1?r®9 C9?^C99 n^fl9 9n I 
fiffe* n?lnt9 r^Psuc’t^ «r9tr*r« icif* 

C9, 9r^tflf^9 nNf99 9*ft«f*l9 »t^99l 

95 «tnfe C4tS9 49\ 4«fn 9t9J?C99 TO 
9t9 9t9 C9^9 ftfap9t9 9W nfiltl 

nt*99 « n« f9^99 * few9jW9 C99 I 
49rf3T (Ground-level) ^t*9l 

TO3ftt9 C9 ^"llf *919 9f9, ^5t9 «Tt9 
70 n^t^n fi^941 9t9i ntfe9*«fn 
4199 ^ f^9t9 Wl 49^ ftfe9^ ^f*W1 
«rt* 49-"l’ 9rt 91 9^999twi 99”l 'jflll- 

*tik ntw ii i Tfa^tfc ^rtn^s 

91®f9ftl9 9t9^ 30 nstVT «1t9 
fewiln 9*tt9 nit i fifean 9*rt9 ^n- 
9t'l C9 ntfe9E99 «J1l94tW* 4*-"l’ 
4*1 C9^—19, 4C99 C^C19 nt«f 

fif4*9i9 nstin i n^fnn 

C991 C’tc* C9, flfe9C19 C^tHW 
flfW9l (Strong interaction) C1$ inc* 1 *^ 
Bin I ^19^119 4f^VCb\w ftl#9t9 (Elec¬ 
tromagnetic interaction) nw n'Stlll 
nt9t9 nfei'n* ^cn9§i ciw «ig9 
nfflltw 99 ^l»19§9-*|f^l99 




540 


•t* 

m 33 I C3C3$ ^s> ®fa®tfa® 

**ft3 fafaF3t3 »T®t33l ** 

«cw *£<« 3 t* ^jtftswtf®*, C 3 t 3 ^ fafc- 
«** 43F*r faf#3t3 ’rsN^i <n*$ "itw^i 
St 3 *fr ww sfa-r it«rti tw **u 
*tt$53 c^rc^ muttci* *r* fir^vc^v nf%F- 
^3 33 4*fS 3ta fe3tt3— : ^wi 
srfatlrtBR «f^f®3 *fwfflLefa 
^t3fa® smf* 3td i 4$ "ffe^cw *if33t e i 
4®$ m c3, C3 "ffa fat3 fafcw 3fa- 
rrt33 «rtW*® fc&rac* *ffa33 c<ft* *rn- 
$3*1 *£3 ( l3< 33 i t*3«l a?hj ), ^8t? 4ft3 

3*f£ fat3^ ®1 ^faffttk c*ftgt® 3*3 
** i c*srlc33 3t*r ®1s f<faF3t3 , «r«fa, 
^fa* ®asffa® ®fa<v-c&fa* fafarcts ^a®1 

fa$33t* 4* faftfc ^ft* *t3£f I 

fa§33 23 n 33*1*3*1 wHPt 
fct3*]fa-3fafJfC33 «ra fat3 «l*f3® 3* 
3tfc, fa$ 43 ^fa3*tt3 *|f33t*t 

w\ ®i 33t«r$ *1131 *31 3t31 w* 

fa$3t33 (Energy- 

spectrum) fafa *31 4*f8 «I®/$ Wf '•jf 
nitoi 3c?i *if33fa® 3t3t* i 4^ *t%- 
*fas*tc* #33$ 3tt33 *ff#3 

(Ultra high energy) fat* 3*3Tf3t*l3 tftril 
53t* I fa&3£33 «t%-ffa(*1 fa<f3C*13 *}3T 
fctW* ^39 9t33 «fJIwt®1 «!$3i3 "ifSHT’ft 
*f$*CT3 *lf#-*fa*1 fiffll «tf3 4$ 
333®f ®<{fa «Tf3n CtfC® C*tffa 

fafap3t3 ^3?n fa<C3 3t3t3J *3£3l ^3 

4*fr fat"l3 ®<|J« ftfe3t33 *fal*1 fa<f3t*l3 
3C* 3CW *t*R1 «t*l fatf® *3 I 4^1 
*t*1 faf®3 3f#3'*l3 f3%3£33 nf*fl»® 9 

nwilNs *it«faa ^N<tiis{»rt® i <$ wt® 
4*1 nfet*tai ntfcrw* «nwi wt« fa<t3 


* ftoto 125i 3^, 93-103 n«n 

3t3t*r *3C3 43<, C*B?fa faf#3t* *l*fs 
»T3C^ ^®3 ®W3 Wf C3C3I fa^3C33 
ifap-tfaifl fa^rstfa 33 tfe^cOwtw* 
®T3^t3 « 3j5^t3 fa3|fa3rr91t3 fa fa® ?C3t^ I 
5<fttC3 «tt*t’*ff® ffWt*1W fafa® »«t 3t33 
*Kfa3 fa33n 1969 *Ttt a 13 C3£^33 3tc>f 
3?ttncl 3t®tflfaf3 «ft9#tfa* 

«ttt»rtF3l 3®t3 nl^S 3C3t* I 

C*t3« ®fa : »tfa^ *31 ctfa* £^£33 
»ft* WfW ^1*1 ’If®t3t’f ^33 *3t*1 
C’TiB ^8t*tt3 ^fa® 33 I It®3 3Jt3t< 

^3t3 ®flt3ff3 (Momentum) w *nfe{- 
•ftf®* « C^3* C^t®3 3Tt33 JTt* 3)^1*?- 
»ftf®* 33 I 3fa *3t3 *}3-*ff3'*3t3 3^3^ 
C&W* C^C«33 3t3 33t3 3tt*. ®t3 rtfa* 
C^£3f fif£3ti3 «l3j3f3® ^ <33^ 3f3^3C33 
^j^fa® nt3 ^iiiSs 9fpsnt33 fa* 3 ^*- 
®t£3 fa<3 *3t® *ft3Wt 43 ®3t33 Sffal 
3tt3 I 3t3tw af33l *3W$ C331 3t3 C3, 
**1|3 ®3m ( "1^3 4»t* 4*tfaf® ) P 

fanfafa® 3^1*33 C3C3 63C3 I 

0 03 BL f-, , mv 

p .---Gev/c ••• “(3) 

uq^C3 B = csy3* C3*tai3 3fa (Kilogauss 

Wf) 

L-«F3tt53 C5^3» C*t® 

( fa^t3 4*t* ) 

fl-*1tf8fl fa* 3f33^t33 3t®1 

(Radian) 

[ 3£3 3t3C® 3W »tfa?3"33 *lt* 

®3t33 ( 1^3 4?t* <ST*tfa® ) « "tfa 5 ' 9 
3t3J *tt<f J 3^31 I 4* $C3*ifa «3"t^ 
-0'51 Mev 43<> fal3t33 ®5 , 3fa'«l06 
Mev i 1 Gev -1000 Mev ] 
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cat*tt-TOtai, 1972 ] 5f3T¥l-^8r 


3ai affaaa cat* "n& catari ataca, 
**tfa 'Sam fa<CSa faaf* 4 !-^ (Experi¬ 
mental error) cbW c*R *a fa* afaa^a 
(0) ft<fcs* apfBar fcical fa^s *ata i 
'«ta«l Cfrts* B 4*a sta fa^r L 
$®:aa ata a cal j** I *ta 'ataa ata 
ft<ca sgtaa astaal «j« i *ata ®acaa 
a* *fa* *ta, fa* *tfaa€caa atari 
m aca 4*\ ca batata c*ftgta *ita 

Cbfa*1s fa* afa*^* (Magnetic deflection) 

«a faitol 3?i5a »r*jt=r *ra, cat »ataat* 
$ atsa atftw nfaatatataj <sacan 

(Maximum detectable momentum) aal 

n i *atfB «a «rt*laa-acaa c*fa fat* 
3t*ii, s»i a*i *atat apflwa* 

«a nfarfc^, fa events®—'®t« 

*tai atta i 

4«R mi aft*? ca, c*!** ^fa^tfal 
*ita <5ata*t fatfataa a? fa^t 4 ! *ac* *ta 
$i3 faataa fat* »w atat® at* 

1) atal frr^J (L) a*ifa* ^aa 
(Uniform and high) cefa* ca'ta* (B) 
f®«a faw *itfet* afretfa® *ati> ata— 
‘fa*-afifa£a atari* ( 0 ) afa* «rt5&r i 

2) *itfB* «rf*raa * fatfaa n* aai- 
^3* faafasrtt* fafa® *ats> *ta—‘fa* 
afa*s£taa fasg a nfaatn’ i 

W fat* 4*a as fascia aaa ftatfe 
^fafcat** ca*a aan^t $tc* atafa® 
c&W ca'aj *«rtfc* fa* afaa^ta* «ftsr aja^« 
* c *faa i «taa , «: afafa® ca*ai ^aa'« 

^aC'S *ca cq**taa atai ?a j 'eifaf *ai 
Bl * ai, *ta «rfc aw* **!tt 4 $ 
wfin* ^tta* aaj fata cac$ ate* am 
n ^*t* *a aaajt*®t catta $ *a i 


fa^fa*: afafas c&fa* t^cs* atan 
X* ca 5 ! *«t ata ai i <asftf * 11 * >!t^i^ 
*tfaat*ttat»!T ^atan (sj. n. «) 70/80 

Gev-a ^caa y ^at® ^ai ata =n i < 4 $ §|B 
«i^faai aftfl at^ nfaajt^ csfa^ 

ca'csia aia^ita 49 $ facia =?faai 4tcf 1 
9it^a cBiaaf c^a fata ifwfCT ca 
fa4‘ ifaa'fa ^a, c^t5 a^fatta -tfaa 
ata ft ^tfe ntcaF 1 *rai 4t c^ afa c^f- 
fafe-aa ata; srafaas aai ^a, ^ca c^c^a afa 
9ai a fa atfe, fa^ 9ifa csfa^la 
fa* *ffaa^a aj^fs cihfac^a aaj fata 

at«ata m fa^ataa (Scattering) 9t»l 
'sffa'8 fa fa* nfaa^sa aefri at^a ataJ 
«ffat$« csfa* c^tsa aai faca ’taaa'tti 
asita faE|a e fsffa , ® fa* nfaa^a «ifa ’Ttafat 
act ^ta ^acan aatafa 3a^ Jfa1*s«i 
cac*t it«ai ata 1 ^ai *ita "ifa-*fa*i 
^ atcaa -ifa (1000 Gev. «rr*« ca^) 
«iafa 4atfa^ *aata fet«ft» cai^fat'aa 
mj ^ CB^a* c^sft aja^s *cb* 1 <ut 
aja^ta fa* **itiSs cifafarca fae^^n^rfar® 
fa* afaa^a fag ai fag cat*t ata 
«at *tat 4 i aalafa aits ife-^faata ^aa 

fabga'l-a’Clfaa (Scattering correction) 

tfcatsR aa 1 ntfaf** *tai ata ca, 
faEgifasrfa^ fa* nfaa^a cafafnt^a faclfa 
af^caa aatsatfa*, ws c^fa* ca'afsffa^ 
fa* afaa^a *a fat^ia ac* aafaatfa* 1 
«fiaa ^afatfai^ faegaaaffa 5 ® fa* afaa^a 
«ci>\a* c*t<M fa* nfaa^caa «f«at« cafa- 
fac«a.fac^>a a%aa at* amt^atfa* 
?ita 1 4t fa^r a®t ff* *ai ate a, 

©afafc^ a^t-ttacaa ataii *a aca 1 
ac^iafa afaF**faf*i aesa arcatafa&a 



542 


[ 25-f 0*-l0* *|W1 


•re « ftefn 


*ftl «, fe* TO***t*tft* c«fa C S P Mn Si Fe 
*| *C3 CTO*ll SjTOTOl C*iUfTO®* l«fij 0 062 0 024 0'025 0 351 0'043 *tfl- 
*W *t«*1 TO* I $*ff*|y* TO 

MtU lfis«R 1 ?Ct® n1966 >llw I Bts ®«ttTtfn®1 ft<[S <NR fssK fin ftl 
ciE ss 1963 ’rtca I 1969 a teas si^ cs, caUat'sliS Bf^vststs sfis at^siPs 

MWE tfttfW Ssfe «m St^ SStS "TO 4*cWft'n-«f» (Magnetic saturation) 

«Stf ififfj •tftt’W ajsfsftr ifip- »itn ssis usa «ftn «tsiti atsta 

* f ' J ’ 1 ,5 r « l 'sts i. n. s «tti s&vstst? ifiMw csW »w atcss 


1000 Gev/c | ^f*« "JTOfatC** 

^ ®t**ta frof^lro* TOfn® toto*>, ®ta 
’f* *1> * *ft* 6000 Gev/c-c<$ C*fttTOTO 

ft4t«K*\«l9| 

nt^l **rt toto* ca, «rfe-*faTO ^rcsfsf $|B 

*vr *tt5 i 

1) TOta ft* *if*a<frretCl i 

2) ¥1t* TOt*fTO-ft^TO to ft^Vtc* 

fe® TOl*t* *JTO1 i 

*t**i ^tfr^a-TOTO «Kti* 

*t<ftaTO* fro*«i ft ft? i 

S^-nfo^Bsri ^ csfe (^c55 

*fe**tf*m*r 

fcw waftftifc j>** sjMta*®: 
«f?«VWFI *t*t| ^TOtft® TO I <«| 
£** ft<tc* c* c*ift *m® to. ®t* 
*®*®fa ftcl* it «ft*1 I <al 
few 1 ® *t*ai atfeawi Ht® 
cto* to**| 5 froro c'lftntt®* sf^i 
*\W1 TO* C’l'SfTO cafa* TOfal 
*f* i [ 4w*re fe* *ai car® *itt* c*. 
^<H* *t**t*t* c*iftnt® «it 5 **i to an ] 
**«f*i* to*t c* *s*tfe ’tfttTO'i 
to*i fefc® to, ®ta froTOifro* 
CTiTl to*ii i 


fan to* ai; «r<t«s §*** fev 

TOttTO (Magnetising current I) *t*>fl* 
<51/1 TO^ TO C^f 

«rt*f-r^ nfro^H sb/b «i!?nt^ 

F - ^/B 

<51/1 

*1 TO* I 1^ fe F <iW B-<0* 

*rt* «r*tc?a *itsn l-><n f<p*ic*t 
to*, «i c«r«ftr*i to*c^i ftcar c«f«ic® 
•rtl «rt* 15 «utH?t* aftti* B-^* ^ 
16 Kilogauss < 11*1 F-<* *it^ 0.131 

€f«® c*it^*rt« pf tMti*! 

fe% nc*TOtntc* *j*^® 

C»fa TO’f’n n*t *tc* I 

nfeRi 11 ci, ^t^a* TOs 

f*lta ?W ^ z*\\l *J*^« to* i 

>al 6^x4^xJ" 

( to ?$ *1*1, sta fS 5«^i 's wrfa Ift 5 
c*ti5l) 160 «rtf* c*\^*ft« ap* ^*1 TO i 
to «fc®jf|Ss *t*f*tc* 3^x l' (fosf ^ 
*i*i « <of to* nc^n 

at* CTO* *Tti(f9 C»ft*lfyf® TO1 11 I *ff* 

(^fa* «rr®j^i5a 'ssfsi 4t* 200 

c^faf) wfBi In* <n^f5 ’ftraiCf 80*tf* 

•ft^faf*! ^5 f**tt» c^Vtoc 1 ® *lf*T® TOl 
TO I »*l TO Wrt* fiPw ^1 ‘c*caf 
ci:* it*’ 25 x$ ^w®tf*fife «fU TO** 
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1972 3 sirefafa «1aroi-qi 

qt«TT ftr-fa Wtfl C»lY^ fcl^t (Iron V to itrw f»i qte cm «w *0* 
structure) ft^M **1 V I & C*ft< slrtfo«q AA a<n qtfff I <f to 

5ft vw ^ c*fa<r« ^tfH^ «i v 1 4$ *tifo i(jffe?«r*ii % cm finsta strik¬ 
ed ♦tt^f*! *T* * 1 * Wt* im WV BB «wfir c«W qtW! I ?I 5 



im f^— m «\w woti *fto* «^ft 51 


efft 5fB c«fa*ffa to ^t? ftft* ifa cm 
to c** to C4«ii ** 

( 2=k ftsj affcqr) i faft* itH *fto *t«fl 

^ s5t!£a^«f*rc«F 

(Search coil) **1 TOt*; Mfc 

*rt*tcqi j>qft® TOt* *w 

** to* f5rf®v ^tcq c*f$ fev 

•ttft* ^c»ii, ^5i fMfa mvs. i w 
n? ft*n am vm, sst* ft? 
$k ? « « to *tt«ii Ttol 


*IW 55 T 8 1 *q®f*i ’IJsfSs Fftift 5 ? 

to «nfrs «W?i ¥to^*rtnjw« 
4 tM *w «f to §to* ?qi** *tf\ 
«ivi « ^rw £qi** w$0 
vm 1 

«rft!5 |<w ^ S.W.G 

(Double cotton covered) 

600 CV «t?t« **tWl W? I 
«tnf OT 15 ^JtHlft 
m ftrrc wrt *q«i 
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[ 251 a*, 9a-10a 1MT1 

(Stabilised power supply). ^fa ifaattla fclca^ *a '53^*1 

ajaata *ai fm* | aftatl^ «wsl laaatf ifaafcla «f% (Accuracy) fa^a *acf I 
1W1 10 ifaafe fti« 4^ <aif^ <§s& lft»r*’ll (1000 Gev/c) ?*lta 



2*\ f&<*—« aagafita-f'<i^i6 S>TOa ws i 


'©far® iiaai 4* «ftia* *a ifaa<6a 
?1 I Tfa'Mta C&W CTO* ifaiftia 
filf faaa«| C*«l C*5f«1 11 I «lt 5 f - f fafcglfa 
« aft* itSaata® *1* fa&tcaa 
llfkai 4$ ifaatlfspai «lf® aTFIfftta 
a"*1a *al ftatf I CWli CTO C^, ^{5 
j>ac*a fafea Ttca wz aia it c f*j wn 
4? ®tc*fa« *a <aw ?i atcai a<i>ta« 
ca 8 ! <ejfaata staata nca« cTOa atra 
facia c*fa*ifa^a fa ai i 

&a* $li>a foga-afro aatafa 75ca.fa x 30 
cafa. ifaatt Tfca ca ac«taf% (4CTO 
fa§aa) itnfa® fa,caefaa oaran faam- 
¥tn ^tnaa-fa’facaa *ri fs^® *aata W1 
faaftfias fentca a"1a *ai fcacf i 

*lt*t%5 *faira *w fbfws ami 

Sroa fcla «tt1f®® aftia «tf*faa-ni 
cto ^a fatfu-ni fa^re toi» 


CTO 4^ fapfa 4*5$ m ( < 1 fafa) 

ca, 4a fa^'a ^faatn facia c*\iiatcl^ 1 

«itatcaa ac? fa&aa a*fta na f&f^ *aala 

aFtC«r 5ft faaa-?lfsiacaa (Neon flash 

tube) c§ aja^® fcac® i «rc®T*f& cjic®l20f5 

ai 8 attach aa^aaat V «rt*tcaa 15(5 

Itc® (Groove) ^rf*T® *ai fcacf I 4*1 

4*fB c$a i-sjaTO 4a< fa® caitrai f cacf i 

a i tfaaa'«fi 4* fftta 4a^ 1*8 ci.ft 

ajtafafifei wtcTOf®® arccia ftlcatt 

*aata to «tePia w f?* a 3 ?*! aa^a 

^ai ^a i ai«fiic« 60 c>T.fa ntaa-5tci 

faaa nifa atc^ 4a^ aaa^ 4a f«Ka 

c^ta« ^at «fcai *ta, 

a^atatw faaa mta ^tafa« fai anfa 

«fcai ^c^a «r®w aaa nca («fta 5 

at$csttTO<i) afa acaa §ia 4 2 frwi- 

c^5tc*5 / cafa a^s 4 «f|S ^f^vca^ 

• 

«fcatn a^ai ft, to > <rfa| ’flta ftai 
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Jfttte mtn *mrr *h< ^ ntfffira gtftm: c¥fr« 

njtgfa* c'ri 1 *r»i artf fw grw =n 1 «c* c*fi« * fi *|- 

^ ^ ** **■» flfw* Ui *11 ffrPMui m (*fl 

** 1 6 ft&f*) c*it«rti?f«r <fcSi wfr 



3m f f^ar 3m «r fisi 

3 =t^ (*) fiay—gfigi-gtw gfc«i «t*t—itw c«rt* «w ^fcfc strtfewH AA 1 

3m fa) f£<*—gfigHw* gfti «t»r—«r«w t&tfcfum pfc* fiifi ajifcw bb ^rcfi 

8 *itf% m*n «rrsj* >rtf« fc*tw * A gitfa «rfa*R »it?f fan Sfii ^gt* 

4*to 75 pf.ft x 30 pj.fi x 1 fi.fi tew gt«n 5 gfitoetprcva cgito 35 *tt«- 

*rt*iws 9|B «jTt*jfifi5ttmj *ft« «fa1 '•itraE I i*fi* sfa* 12 c*fi fi® 5 * *lfi3 gpi I fif* 
A $18 *ftr®* ^ « ^55 apfif ajttjtv gfat 3 U " 1 % cglf 12 cgfi 
2,4,6,8-w 1, 3, 5, 7, 9 - fcfcf fig *m *lt^l I A iju 
mgjts) ♦ft'sufi gtsi g>, ftfifapw ifi 

Sp «tttg mm *tw* vn *mt*i 2*8 *rti i cmn m «, fi«g «rofi tort* 
C’lfi Ifitl «[ttgl ^^5 ajMfJfa •ffaffi gfa (Rise time) 07 gttcWtFlWCW 

’rttffc if five* (Earthed) 'fgftf ItW I gWT Itfft gUfa I ftfilwfi 

5 
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Wfa S [ 251 9*1-10*11MJ1 


4WtW IMS 'sjtllj Cl, '®f^'®1- 

ft& ¥11 Clft *W ftdl ntlft *t*R ¥1t*l 
^ dft Ifk lift =fin Btfl 

lift* 4¥ 11 WStfaf 5T*t ^f»i*fft ?C1 I 
d?«fn m g*c¥* fe*rw, <mfB ^ 
gic« wWf ifci <4A\ «ti? *fg ftj[f 
g^s fan jifta *hc* (6i< ftn arhi) i 

Cll, ft 7 ift « <£vsft Clft 3R<, ¥ « 

1 ftcaf dll *Ttt¥ I B^>sf « *i^*i cij 


ifttcu *? mfi* ^tf 

itl, *1 5^^ ftcaj C?1tc*»1 *nt* l 

4*1 4^iS cic¥ lift 

itm 'e ft*f*H ituvvPpPsm^H 

¥^» ¥1 ft*Cl ftlfa H, 4l¥ C*rfe ¥11 

lift I Cl v-«lt¥tl« iNlffl* ^19 ftl*f 

n«fi¥tfi¥ «wf, cisfii ciafft^i icit 
iwti «ifs fifti c*tfitm iftttii 
2 ooo ci.fr jfw *tii «rtcw; «i<ft 



4*k feaj—120(5 fw-ftfa-wrf 4¥fS frii-ct I 


ft^lfr gic¥* ftt* *nft¥ in ft* 
cm ltd* ill ^fsfe ih wtfiwt^ n ¥*15 
*tt«it¥fti *v§ fai^ cut* *w 
¥t1¥{B w«l I'ftH ifttlJ CT«11 *C1t* 
(6^^ fN)i *¥$ ?pn *ffe¥1-iaw w 
f*ror ntift if*R **ci ii*fi* lift* 


itltltfrf iri* c¥*fi* 5 Ti ijiiti ifa$ 
2.600 Cl-fr <41* nfifcf ^ 4¥ 4i sij3T«lT=f 
(One tube separation or 11. s) *11 1 
i. in *i i nfttwi icaj 1 *i. i. nti 
2.000 ci.fr *tt* iifrgjffe* ifiitn *i* 

Crofc <4$ 1.VI-41 W¥ «tf H ¥11 *1 i 
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*lfa|S *Ttfara ftf* a^fra <ffa* »mj1 
atta fa*’ c«c* ?? ^ta trfati '♦tiwi’ 
^afa st»i pit® i *i^i 45i* ffe^ w *at»t 



5m fiat—5|5 faaH-dt a w fata H wfw 
fafcw f*fta 5fs w-fwe i 


cnt atta ca, ca c*ta« >itfia a*i 
»itf% cat* fa|Sl ^fata a^ttal *tat*i 
«lfa »itfaa wfat* <a**r atatatfaa* 
«tta afatn « attif »if«a a^itcai *r«c ftfa* 
*aata *t®rt* apiSCfa *ac« facwtca 
’rfaiat «*i •wfi* ftfafc*aata *fnf 

3piS (Minimum error in track location) 

"ifa-*faai atata »rtfcn*i w%< «i 
^ apiS ^\b| 5t»r *al atta, -tfa*-*f«(*ta 
sfa ^ 1 $ *fai ntta i ml apfS ftcaa «W 
•fawn *wi—slBcjft* <awtca >it«rtc« 
ca, «rrw* ci»a ca c*ta« *t«ia 
cf^fa^ w ^ c*fa« ci?a ft* awi 
cfarfa^ <*?$ caata *afa« 


afata i nt«tca c§ ■sHata art* 5fB d?a 
«rt$7*iSa Bta ft* ifw 5la|B 
Sift* *Itc«a ftna 1 mm arhfafaft BtafS 
ftar *ai *wi i <4atta *rrtt*rf% etc* atWw 
afaca «a &ft*fm stafB fat;?* «rrej*lB* 
aaj fata 0 2 mm ajttaa “f^ atfc*ra ^1 
caa *ta >sta ^na «rtt* «*fS @tat ftowr 
cst*i* *ttoa ffata or«ai *wi i 
ata£ *ias#*ta at* ci?fBt* *ifas afta 
’Tfatsr sfaRi *ta w ’Bia^ta «rtai *wi, 
alcai ^‘st'sfa %3a caatc* c*Wt« 

"»rf ai *ta n< X* «ia^ta ^r® att* I 
n^ata ft^fa c§S afaca «a nsar*r stafS 
%#a fa«a fata *jt<a &taf5afa*rc t«i 
« tta-f vfata c^a^atat fa^fa caffl? ’itatsr 
vta «*i® staiStv ^aata 
®ia®fa fa fata <t»n i ’ffaiB c§ 
3it«ftata na ^a c5®fa -i^ fta ntrtt^ 5 
^iwtawrtca cTeaut*H l ®^1- 
a3 BtwatPtaw ^ atafS 'ewa fattai 

r aft^ aj’a atatar ^la 

»ifaa^a a^ta «raca «aa®fat^ ^sia 
«taata ^taata na ^a* *ai ^a i 
«»taa1fa^ c§®fa ajftf^tca 
^cac® faai, ^i ^aa«ka faafafa® 
^*ttca nalapi «i ^cat® i afa ^ 
=n atfata bi^ ?ta ^faiS c§c« 

aata *iafat?a *itt»it*fbar ca«ai aa, 

^®ta ^ nafat?! cfa*\atat faB|a*fstfaa5 

fa^ifa aSca i faB|aaarfa^ fa^ifaa >i^ri- 
i\^ aa>a (Statistical distribution) 
at'® (Gaussian) ^ta I ^tai 

oft fagifaa •tfaiS'5 fa cat^ifS® aala 
jfstaai wU »iata i «rta 900 ^aia ctfaf 
fpcasa ^s^nfafat^ fa^aa-fa^ifa na*t^tt« 
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* torn [ 25* ^, 9*i-ioh n«ri 

C*f^1 HtS CH, <*£?* *|^ f%gjf^5 *lt<5 +0.009 **fltB *f«R H*l 

3. h; ^«ffa 0.018 c’j.fa , hfs *fei l ^itfea sitftis smi 

*3? w fcfasi st«t*<4$ Tjs* v«i W.* toft 9ft|»rfo cifl 

fa*ci> I ^$<4* df®f*i* <4^$ *(f<fjc*r i dies 4 cn.fa 4jt*i- 

^Thni <frt P[i *t*i* i ftfti 70 pt.h iptf 7fg w itn- 



Ti 

Ci 


M, 


T 


' 3 


M* 


Gz 

T a 

Gs 


i_i_i—i 

0 30 60 EO Cm. 

6^ fas—*fa*H£j* ftfe* *vw* css1 Ti, T s . T 8 , T 4 , T 8 —5lB fai* cl 

G i> G„ G 8 —3(5 ftHrt ct M,. M a —2|B 15 to gf*. C- 

w«i Hem Httfcsi *sfi> ch fas «?l izw ch«*i ** i 


^t*w izi cwf* cftfi-ra* swj ntf-t $zw «rc$* fa* fcnc* 

fa'SstHS (Ariival signal) *CSt* CS, C¥tH* ^11 C$5 W fa* 

Htstw Pnw hot* fcni 5 *isr ¥*t»i c¥fa hi c¥tn vtfc^n 
nw 12 KV »?t Wfn^S i hP C¥tH ifiFI"’!* 

^ 1 ** c ^ c * w* w ftw 'sfas&tftfe ¥*n fafas mv ^tfi'® 








cnitfw W72 ] srcsfafar sfas^-RSl 54$ 


ct« UAA fs®a faca w *:v, 
sea ^1 fa-58$ sfB « 5(B faaa eta 
*i<fT fwH'e atta mat, cA e^<at <®^ »«*{B 
«rtOT-*R¥^ *»$ »lt«F >TCW 'Qfl 

•Ufa?* «Tft*lt*f*3 Ca*al «a I 25 Plfi X 
70 (7T ft ^lfd»it*J «Jta® c*<a «rf®lB 

*tttta ct tnitfn® *ac5 «w <«&tt $t*ti 
*fa*1-ai3a **n WtaNT ffa (Accep¬ 
tance area) I ^fiaan-acsa fafaa aslvt 
ftfasi ^ca faaitn faa^ ^tcf, <®1 6a<, fas 
caatcai wc* i T t t 2 t 3 T 4 t 8 — 
5fB faaa ct ; Gt G a G 3 —3is ntt’Tta ct ; 
M, M,-2f8 in I *Kcaa *it*tcaj ’ta *afB 
faaa eta ?|fa faaitn *Jtwtrc «lfafc 
^t'e f5c<a «taf-r^ sac* i 
nafk^a cac* ^acan fa<raa 

*at$ ata la<. ’lafaata 0 -a ata fa^a *ai 

3tat®a I f?aF nfaa^sf (Anguler deflec¬ 
tion) e-c* *nwfc ct\w craa *ra- 
ct\Pw f?t¥ nafk^a £afa* fapfors 

(Linear deflection) *ai ata I 

A a;nt«caa mw *fa*i-at3a tsia ^i^ra 
c*i^ c*t^ atfca v^atfa ajaatca faaa 
ctsfa uw j>a* A itfn^ aqtci, «i *tai 
at*c»ft *i»ii I 6a*x ftai caawt catari 
atca 3w«f«i *lfaat*t *ai f*gt *lta 
aa i ^tatraa ac® c^a* ewa ata 16‘2 
Kilogauss »w <aa fc«r<7 2 fitfa I A 
’ffaatntjfa las, *iatoan fea’stfa^ *at«i 
tt^t*— 

Gev/c- (4) 

fcafa* faj;jfa5=.d a. a«x cafa 
5a s fitaj <n^jB ^ita aafk^a ^rfwt** 
fitaia a^ai oral atrat I A^ fra cat* 


£«fa* fagjfo a ^aai x fssfafa'® featca 
caa *ai ^a i 5|B eta na ^alB ffai*t 
^•ftta area aati»it¥- 

fra aiacf i <Sf ffetar af^aFi-ataia 
600f5 *A i faai c«ftc«f^caa 

’TWcar «a^iB catena fe*ra A 6001B 
5Jt*a fsa sffa 5 ^ a^ea c>f«f^a arfa* ^an 
f^fnaas s?ai ?caei i A tn^ 

reference aicn ^af^li «rtt^ I 

^Htwa aca fata #=sta ca c^ta« 

ffe® ctftt^eaa nai t*ifat^ 

catena tna «tfaa ^awt A =>^1 nafBi^a 
a^i-sfai ca^tra^ fst^ja eta 
c*ts[ c^ta a:»ia ^c«r atfaq ?i*ii, ^stc*ra 
qsfav a^ii Brtat atca i 4*\ f&ai siapj 
asacn caai atca ca, ftsa eta atariatfV, 
^-atca # ‘ + ’ f5^ acac^ I A fs^ 
§jB Jfa wat «rtc»it^rBi^ ^ct tka i 
diarC* 5R^=n n^f&C^a reference 

r&cai<f »rc®r c^tcai *\**t i ^ *+’ 
fb^ ^{Bc^ faf»ica fizA cA eta 
iwfa Ptaf #fsf ^'^Jta tna ^ftW 

^t*rf a .t nc? atca i faf%* »rtfat« 

faf^a awa aat^l ^c*tt 

^a^ta Jft^tcai ^afa^ fapf« *«\- 
aiaatwa wi ^ai atcai 

#faas »iwji •iltfstw f^ *t®i« asi'ofta 
aitc^a itia £afa* fa^jfs f^<rac«i 

f^lti ^ «t*cat i A atsil 5f»t 

afaevs w ajt^T aca I 

^■sff^caa aca A *Kf6?f faal^ apis 

(Track location error) ^f<5 afa^^tca 
»tnai aF«l wef i <« ala 0.C4 a. a 

o.C8 cn.fa i 

^rt(w fac^ ^fl'® fata^a affta 
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* fWn 1251 <*, di-lo vi)) 


*fa*1 fvfal «lt* 26000 
*flf£up> f«(?U«l ■ **1 I 

fentar fsw'mu *fa wr*l8 
fan nwfan «tnt«F* i ««t wit«ra 
«fan ntwtwi «i an 5ii i 

^c*fT «r«ft=r—'fi«g**f*fsns 
vaim i ««| nntn f<m 
sst^s ifaw 5 P*tJ wt i v*lf wnffa 

*fjW'ts 4&1 Journal of Physics (London) 
ifaffa August 72 I'lJtH *l«I I 

*fig$tS ^5C11 (Graph) »WJ ^flW CHI 
’TfC 5 ? 01, \U*\ ^ IfMa 5 Gev/c 

cire i »« a. 56 ft*ta 

?K «ifw =ri *sci ^caj 

c*m vrt« wi 5ji i ignite 

wrcvtfiftfc **rf« fa* 
<4®$ «»ft* *W a, cn«f*H <4*f3 
^ iilnta c$» m] «rwi 

=n *« <h ^-nti fww sw i 
ciofan ^twfafu <ni **i sill 
<n*c*t «i$]6& ®«vifafi& *tfa fajjife 
ore$ n «, Pifel wfn* fa«H«i 
<*lfa 3ts nfa W i *n fee**' <s?m 
c*fa« nil ^swcvn 

•qtc* a, s^Hm* icw nfa * 

ifattnHJ ««n ^s||apc*i 5 Gcv/c * 
«tt* 1000 Gev/c I 

«ntw* vi w* fifcw 4it* ifo- 
>foa^i fatmtw wn ifaN « 


i ^ **rt« 

*tfchi-tnwt* ail ** I fclfofrs 5 26.C00 
fifeSFW (Charge ratio) ftfea 

ic’f fa*c*r nfaa^a *c$, <&U 

fin-fall Nuclear Physics (Amster¬ 
dam), March, 1972 Wfa «Tflfl3> fin% I 
<nt fat«i, *t<:^incqi% ni mx 
nt« 3$stci Bti^i $t« v8ir 

wti ff^t'sa vifaj 

Itn fatw i*fti «rtnj l 33 fasten 

^sFC® ^t*T « fVN'f *fti 

i C*lC^fl fill ft&R 
*iw u»| 4tsa ^ita'e yvi 

’luas} e (t9 «tn 

f^tacH nKitn ^ « «incii i 

43HM f^ic c i ^ 

«fic* ^nc^i% -^aai^ ^tc«r 

^f^caaC. M. E. R. I (Central Mechani¬ 

cal Engineering Research Institute) 
>I?«tfn^1 ^C9 ^|f<® ‘4C4C^ I 

lwtc'«« Uifom cit* , »i«ijtn^ 
WoIfendale-4fl ci\aPC» Utt wfa, 
^itcvi, «it«« ^rajKt av vi *jint^ 

fe*iwi nt«?l cncs i ^ nf<- 

etisii « f fV|« 4iwtw ia 
liny* nvtcw •ftvtiftf »icwn 



strata '©tar® faa-fiwta 

Return 


fifwMtiara at'® fta ®tc* aw. at ** 

*ff«5jtc«l ■Sfcutn *?W qlytaa ‘tJlfl qfat*f 
at® *rtra, *aa fa q$t *t^« aftc® n't? i 
a*it® WW C 5 ! C*ta ^ ®ta 
caq) *ifi*itM cqaa yaw faaa vt«f *at® 
•itra i 

fataa aja$ta ajltaatw ft«n *1 
^fa^fa Ptr4a «rttw i ®ca yrtqfty fbfa^qi- 
itiajfl q:« ws qi ^fa, ^i 

fa ai1 cq*w fcna fata* f$?i wfca 
fiat® 5 qqtttfa c«flt faster fa ai l «n$fay 
faq-fq®fa gait's ww 3 * awl qt$ ^favr 
■i®1a?lt®, aaa nfa?i?. feqa, ay% 
^ far's? «m fa fa? fata? fa?qi 

•fafal yai «rfa« qwi l ®ta*ra fafaa 
fal* wM cat* ®fqai fast® 5 ca\f*l*l& 
fayha * nafal yai qwi I caaa *tai fy«i 
ytfra fat* *|trttfi yai 

c’t’i $*tyta aafaa, qi catqa wtcata 
yfaa caa, qfosttata qtafayatca qa yea I 

fa cqata qc$a cayuc® qfy® qtfl 
fa? ^tfattaa «ntflt §$tfa® ami i cqytw 
w aiqa fa ai i ®ta fa fa, fata* 
«rt?tn« fa*i i fat* naltf ajtfaa c®qy 
faqtta aja^® yc®l «rtata «Wa Pa 
faqfta qt®i i 

fefa wi stfat® faq iqKqtfta 
ateta ay? ckcy *n i w qfqif qi 
*fc*q naltf yt*ity fctqqn yta fay qtty i 
«rtftqftw ( T' °i- s-qtfta 


*fa *tc$) tft* nf«ai wq *ifoq fqq, 
"iVaiqa—qta ®1sfty ata ®tt*ffatq 
i ^ facqa «ifa? ?wl wttaf«rc- 
*rift q|qy c*itai * ®ttq'fqy^* aft® 
®tyfay i ntata, q 1 *fla, ^t?qffq^t a , 
•tta’J ^q*cq ^ 'srtqfa^ *tt«qi cq® i 
^Kfqy wtcqPiq«ft^ ^tffcfq ^0 
qt«?i cqc^ cqtc*tq1*rc^i qqq«fc»i I ^ 
«riq f- V^fa q^a ^tcqqfq *qi I 
'BjRfaq qqqftw «iicq^tq ^itlcsq 
rt?^ ai*1if5 ?n T<* ^twi 
^vftcai -i^faa aw *tfafs ; « 

mfa i qya qfqj fata 

cqtttwfqc^fq ^t^tcaai ^sf I 
^tqi-aiti^ifqy ^fqfajf? wqa 3# qc?fq*i i 
q? ladfaiaq faa%ai '®iq^it i ' 
wfa I stftffaq'q 
ca\fr:ya ^csiq ^tcq t: fsq-n’ aq? 
?qftq?Ffq w^q « qaatafa^ ^cq— 
5aa, ca\f5q[, «nlfa^q, 

« qqqaSt alcq 5J ®1aqfa®q « 
fsffnq qqqlai cafer fqq fqqtca qqjr 
a?:<a qfasttqa aiacqa, at? aqt^py 
srtrtfaqtq qtwrt® i q?sf® i^tfaqi® 
..fq-s’q aw §csia acaiqa l sa® qfastat « 
®fa q:«f atuaq’t aria qa:fi»\l ai 

®taw i «ttc^faf 
£a\fnq aqatw e^calrn aiaqta yal qc®i i 
ara’S <a ®rcqf®t»i*fca aicataa-tit 5 ^c ; 5 
(^lar) ana^q^a atay atqtafa? 
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Wtl « fWH [ 25a a?, 9*1-10 a-ai 


«rtc*ifaf caVfa¥*Picia aja?ta ^fafV® 
wtci I 

ifa®ta afas? H? cvfc-r nt«n ca®i 
aft* « wtaatcasi 4iii *tac®ai ftcatcap- 
T>tCaa fsff*1* ( t- ^ 5?tf "l®¥ ) 
a'csa fefavila ifa®ta «tcatcna fcesa 
«rtci f aac® c»tca •rtiOiaft® a?fc<a 
artTta®? aja^tca* afasa catenat?c®tc® 
*tt«i caci i ^tra caci «mtcwc-t aatft? 
«rsfa® acaci aaca «i? ifa *a ai i 

afa® n?f:<* aw atm, ®t?1, nta?af5® 
cal fir* fiat® 5 I catcics!r?c®tc® ini nt*ai 
caci, ate® fiifa® *rtci atm * ®fai at? i 
fttfl wtnfa* *ft«ai ca® cag%3tca i 
atm catfir*, c^5a< ca®*tc<tcai>, nta? 
catfn* fa ^a ai a^a-t mftfcft* ata?t$® 
ajaita ?c®i sataca i ataisia, itcai ca® 
atait$® cattcai *c®t citcmr itsrea i atata 
ata faafa® faafeal afo® i«ai fafin 
aa, cw '®rt«f s ^ta f?ca cam ata, 
r-fesa *?1c?a vcaj i 

rs# a^tfc? («rts?tfa* aaa m 
1003 ) fcfafa® nlB at?a acm atafa *m 
«rtcn (catai, arm, ®tai, cat?', atm 
^ta fga ) i ^rcaiita nca ( scat? 1 ? 
t^tcar) aaa'aa^a atci =ftai at? * 
a^aefa atai asren* «r®®-<srmat aft® 
<srtcu ata®! (850 ata?, <mtf*t>*ifa 
® atatafe® «j^caa §csi? icacia i 

cak^cn ^Hl*&afa atait^iafi?® waa 
Sew? Baa? ncacia i atfcata nt??af*c® 

(¥?< tltar) csl®i waa *m ^kf, ata 
batata mi «nift*ifa atantta mtfaai, 
■rttffa* atanft®, frifa* ?f®*i «ita fit®n- 
^ i cat?c?a ®^fa® acaar^tafrc® 


atataa cm* ■utfoafa ercs-sntat a<ai 
iracw a I «rtSta fata * ntaa c?r*r *rrtfi>- 
afa afaftsfia *v> caata cm* ®tacs 
«t5f^® aeafaa i ^a 1 ® fift^t* ®tac® fta 
ftatca aaitftaft ca\fac*a ajaata wt=ii 
faa aii ata cat^a a®t^es (a^N) 
c®a«a fisatcaar^s «ut{^ara ca\rna ca^l- 
aiata beaten 2 ttaat®f aca ®fhi 
cac^ i 

fa\a catctwtac^ta ^ca «i<r^ ancs 
caea ^r«?ta-^ ^ea« ^tai f^a I <aw 
fa, aaa€| a^tca ata? at?a caBtc^ai a"aca 
cf\lBa; ^c?ia ^cac^a i afa?-aai^ ca'tfa^c^ 
caffSqj acacia I aca ia fa\caa 
atafai ara ftc«rta cat* *at(3 <taci i 
^a‘« afa?ai>® afaar Hac?ca *rt«ai ca® i 
caata cac=i ^taa, atac^a aca ®t ®tac® 
c^fcifia i ^itaa’ta watfl aaa^a ai ata? 
espfat^® ca^Rt^c«F ®1a fta acacia i 
ci\f5aj faa?t®tci ‘aa?’ aca §csi* icacia i 
fan catca (?aa a®taft ^iaf) 
fe?a Sc*ic?a my ata? catfncia ajaita 
aft® «ftci i ^a caci ®cai?a a®t^}?tca 
®tfti^cn ata?if6® a?tc<?fa ajaita 5?a- 
ftta icafia i wtcar aai ical atir 
atac®, «iti sfntca f^S c®?at, ata? 
ca^fai caaa «trn-*ttr*r faaft® caffni 
artita «carait^i ®?afcar ata? aa aca 
afaft®i ata?al5i a?tc<a ^itcatsai ca 
<tci leal, ®ta c?«al icat ant<a, 
aaaatia ^®itf?i aaatar ^rai ^tcafsai 
lata 5 *, «tai icaa aafin i aaaatf? 
<ati «rc?®l aafan atat^a (a®tft 
litar) ata? ataft^® catena <t®3- 
«t?ta^ afai i^atia i f®fa aailcaa 



cac^99-^:*ta®, 1972 ] altifa 'sftrcs faq fasstat 


(*iff9$ft9 csmrt® ) finfon n-izf «nfens 
ftwa i 

«rr?N ®f9C®9 tf®f9 ®to ,f TltC*f Or 91 
9rt, ®ftc®9 «tffta ^R^fnY. ^c«rc-r «u9or* 
'Btfnaca* *ica9 *tca c9c9$ ^®-c*t®, 
f><2? sft9®®9—.naa ft. 

9 C^ 9t^f9, 93®'? ftn I aafr}® 

«lti^4f« yRaC99 Of“f9® a®ft m^fc® 
at£9 ft I ®tt ®tor® aft® «i93c9:a (*j; °ii 
?aa a®ftpt) ftg at ftg «N y ^F^^t=a 
a 3 t®tsts fe:m ^tcg i atsa «rsft 
*tktc® atca aftt «rtg i catat ca a:a, 
ca fKflL *ai ®ta &99 m\ 9 <ftc<{, 
ata-ac® cataaa a$® * nt=r 99 ata aja^i i 
fe® 99 tw 9 ®aatci *)taa ’aaii® 5 !® 90 , a 
aja^t«ft* «rt9t» a^ta 9ta cna i 
& 5 tC 99 ac®, ®e> 9 taft ®tft* *wi 49 ft tea 
c9Ttf®?t, ftft«,a 9 9 aafaat i ®t«1 '«i«a 
s aftaftawa 8rca9ftta feaafta 

9ac<® cacaftwa i <rt ®tft*®t9 ^*>a 
ft ? «itfaa ^ca ca faca%99i ®ft®f far® 
4ta Fft-^ftta a^ataa, t®itfa fftnit’sr 
'sftaataa 99r® atawi, ®tca 9 aat *r®l 
«rft l ’Bfta 9®9 tactful ®a\C9 *ci ®ta®- 

^fac® caa-orat®r9 ^a ca^tc® atnwl, 49 

^tanta *wl =n I ®tca9 aai *c®i 
3f®j i 9tw ’btKof* «t®fca ftg a‘aj9 
3t®j «a\ca «?faa cgc<? ftca awl i 
‘‘w 9tw awi cara fastaftc® 
«rca9ftrn «iftor* aa^aJ ^wi ai C9ta 
C9ta ofc® *tftca« c9a i 491 cacaa 
'asfttaa atar® &ttcai ai i 4c?9 ^taaatati 

'®rca9&i aftsaatf *wi i mi 9t«n ^taa 
99wi facwori ^fan aw «rsta 99W1 i 
3® ( 550 9 : nt-) <1 99a 495 a 
6 


aar^a»a ftft v 'i<fafa, gtoa aiteu cawa 
^ifaa afawa af, 

9awa l ^fa <iia a? 3t®T — 

vaaa f>, a^ «ff5ra arai avf~ 

^fa^ata w, 3fN:*U «f»fca ^ft® ^fs?9i 1 
atfcaa ®aa arc fa'^t'caa «iafi fta ai 1 
«?|« ^'ifaai-etat^t. 93®a, 
^rt^-ft^Fa ■sfsfts ft?i 1 ^ waa 
csra aa ftf^ ^fga afaaf •? ?par® atcaa 
ft 1 f®ft fac^ *tgaf at fjw8 na Taatt^’ 
a^i a^flc® nt:aa ft 1 fsfa facw ^wtft* 
ifft:® fttfat ftwa 1 ^ca?a f^Fg ara- 
9ai f-tais, caaa ®aaf8r, asa? «t^f® ‘ftaift’ 
«t?<a ^ar®a 1 caW^ faaa^iw ^ataa 
fetsra «rftg 1 

^caia fscatatcaa «ica^ *tca 
ftarl «FWfis* ^a^^atfac® sfcatcna csh 
^wi! apca ®t ®csa a^faa, ataa, ^st^a 
l®itft ftata *tfaa® *wi 1 a?itaf?ar ^ 
’aa^ ft^rata ftwa 1 naa^vtw (700 
^fa?) a ? .:aa aa caca? c®aa 

fa^a fast «tftt 9911 aft fa 1 ^aa c^N 
c?ta ca\ai ca®l aft® ft*M »ttc®9 

CB^ta ^ ak at 9ta «fNf®9 ai hftf 
^9 ataata aa ftcaa t apca a^aa ftaa 
a'.aa fafta ?ci *t^wi, «tfa cat af®® 
c<\c99i ®tr®f aw aft ft® 9wi 1 <^51 aa» 
a<pfa ®fsaa 9scat, aacai ypgt®l tlfaft 
asa aa! *t?F9ts^w ^ cnc* csm 
®t r sif 9 ^, ^ataai-antat ^f«ft® ^c® 
af9wt 1 ^ *wi f®c9tat:as «rta 
«ir&-a’af5 ac?9 9911 feataai-aatatc® aat 
*wi ^f59a aTtat \W9 991 1 «rft> «¥ca 
499 a 9C9 afe9f¥ft ata’T 9 cal 1 «*t 
fa« t9«a aoa 9 ft® 9Wt 1 ®t9a« wv 
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333 ft? 4faF9tfa mcti i C9-fl 

3t? 5(1 3tc*r ? f3^?t« c*fc c*k 99 
9'QC9 3t?& 3C91 I ft 1 ^ 9^tst9 ^5^fc=r« 
C9\i «tfif 49 ft *rfft ?wi i 
Wft? c?t*1 4<1 33CT1 I C?W 49*1 4t3t3 
(400 #9?) *ftw C3fr*t9 «T5tCT 

’fft-ltSf 9531 33£»|3 I 931 <®£^9 3C3 

3^39*1, 9t«*l. ^5fl>9 4$ft 3J?3tft3 

sutn ft»w i mu 93t? 9t9?i *5<- 
3ft3 ^flC3T 4?£9l I 9Mtft3 folft^CS! 
ft^? 3t«ft, fcsitft frsife? fe*»t*T9i 
* c?Vcn 4®i C33*ft §41931 49t99tr9 
wwi i 49*1 3c*ii9»4 (750 $t3) 

?t9 3?t33 i ftfa aNiwfa fan*, 
*tw i 3? i ftfa 3c»ifft3 -if m* >i«l 
3913 335lff 3t9W9 3J331 f?t$3 I 

49ft 3£9 ftc? 3^3 93^333* 441^9 

9£3 C9"l1-3t< 93 ft|9 3J?3t9 

C4C® *rf*fC»n I 493 ft, n^Slft 9*lt«H, 
fafaql® *ffs 9^C3 3c« ntc «—949 
( 39C33, 4S?tf? ), 333 9t343 ( 3(t3^3f ), 
S5£4t3 ( ft^tfiai ), 99tft3 ( C9t*fa3 ) 
'■Tt? 4*£ll? 39fo9, 941—*ft 3? ^jtft 
C93C3 ( lift 3ft39J ) I 

9C3? CK9 33ftl9 C34t9 99 9ft? 
C3$l 99J, C93l, 9t49 JPte Wit? ^for® 
4&ftl9 ft*l I ftft? §MC9 C$1 9C^, 9*1 
3? ^nftft^ f94 I §®93tC9 
iftitar §w9< wtm f?ft9 

ft?t9 ftrtftqi $1 C3t9 3ft Mil 3C9 
9$9V1 99^9 39t? ft99? 9C99 «TW I 

^tfW? ft* ^f|t^3 3fl« 

*im> WtWJ 99, 91 9t?t9«l 9f$t99 

4$C39 9t3*l 313 *fftnfr$, $tC39^ 9t9TC3 
9t?9l3 fafti»lt® 99C® 3£3l 9tt49 ft?, 


[ 25-1 9*. 93-103 WIJ1 

9ttfft3, «ffft3t9t$, 9tf99 99$ $^3 
ft3—C99C9 9^93 31-19 1 9W® 4$ 39 

9tit3r3 ft?, 3lU3C« 433 « C-lt93 3C9 
ftl3 33f93f9 ¥tW 3C9I 33 31?, «39 
433 391 3313 4C5^f9 3ffl 
9C9 1tC3l C393 39tnt£3 faWI, 

?ft^3l ifti nil I ik fill 39^3 39C^ 
39t9 C9-ft9 ^C? 99C3, 9jt? ^£3 «t«l I 
t3?si 3'-t 'argr ?tw3 af?T—fnfti, «t<, 
5^91 C33C93 9Jt3 fl, 3^9 

fnr 9t91 3tl ^f3t« 3!49 , t3 ftftl I 
3C39 ^313? fenftt? C3tf3l C3t3C3 3? 
^^49 *f?W »T3C9f ff3^3 33 I ^t| 3ft43- 
3iC4 9? 9353 T I 913 SJJ91 t3ltft ftfttC? 
C*[99 331 31 39t£9l ^ft?1 I C^f^T C99T 
9£3 ^91 ft*tt£3t9 391 3C9C99 I ^9t9 
fe*f3t9 ^ntcjfftfsr 9t?fC3 »Tt*lft3 C9t349 
3C9 I <99 43ft9 9tW C9t9f9 '3lC9, ft 
39C3, 31 9t3 I 3fa$ ^C9t9 ftt9 CFtC99l 

3t9 ftrft9*T3 99t9 I 4t^9 3f9t3 3ltC9l- 
3t^l» ^iftft? ?C3 4ftftl5 I 9t3 3f3t9 
^ 31 330R' ft?t3? ^£9 WJtt3f3ft^9 
C3f*f ^319 1 39rC9t^ «(C9? ^C9 3t9 
nftC9 C39, *rttf 39 9t9f39 3TtC9t9t^9 
nt«1 ftft£9 C3C9, 3tT® 3t9 4t?3tft9 
^31391 I 3fft?^9 9<91 3C9£39, C94t9 

3t<39l 39C9 3Kfr9l ^Jt9 3C9 3JtC9l- 
9t^ ftftl£9 ^fe-t ^33X39 3f^r?9t9 C3£9ft»l I 
^91 C39%3t? 9J9*t9 99! 9t3l, ftft« 
311 ^Tf3l C99C9 9t?9 9t9filT 941^ 9£9 
9d I C3 3j3t3l 3t9*3 ««JS9 3C9 I C9t9 
C39C33 l l9 fill 33F5 33C3 4ft 31 

<(9nt9 39C4 C9-1f9 9£-f 9C4 39. C*lt ^ 
3*f 9C9 3t9£9 <3£9 ^rftt9£f I ^fWl 

9t9lC3rf 3t91 9tC9*fftft3l Wt99 99£ 9 
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1972 ] <srtfr«T 


qtfir»r, ^nfa^t* ^®jtfa «rcq* 

'atir =»t^ i fcqfqvr -r®t^fr® ($fq?) ntftcq 
qta® 1 «£q® ▼atfl qtfaq *1 fqfa cqqq 
f* ^?« 5 T qFWftOTT, ®i ftfaqq; *« 
c*rcn i $t* an w\ cqq $ta eataifa 
*q»rl® an c*m, cqq $ta ct* v* arq 
c«tn I $ta slantC-T atarfea atatca ®t*f- 
*ft®ta q® ^ q^ «-cqat»* «nrHf* 
flVWl qf*Kt*lta q® ^ 1*5 fw[ 

mwi cqq f®fq c»r*f*i« c%u? 
atlea 4e*r ®tc*ra *ftc^r an «rtcsq i f®fa 
®fqc»R catq a? «rhri 4qf=r an* cqa 
etc? cqfan ^teq! ’Ttfecaa *rf®w®l can 
an aa» n®gf«T cq *qfa«F ftfi?r *«n 
WIH, «1 C^t«f *fa *^Bftq ^$f® aC®1 I 
faqt® 5 •tatefa qTqata qfq fen^aci 
5W, qtatacnj ^5ti qraata *iq< «wajqata 
5*iw =n c*q ? 

*tf*q *rat< I arartrl -r®tfk® 
() cqtfaqrfrft #ta ‘aqqtca’ «rtf¥c«iff 
m fatten i qcq aa f®fa «rtfw* 
^(1^ *w< an ®tqt®q ®i1 f®fa 
,C *KW ^f?t¥ i T—*ItC*f? c**tl *Ttfacqa 
qfo?qfaq*i arcfa ®<*ri ortstnai cafcqfaq i 
*e«ffq i $: *S- f®q-“i’ aaa 
^fc*f fncstcy’fer^f «rffacqa fcesK *caraq i 
nt«a ■*!* oiPrn qt^qa «w**i 
c,fc * ^tfacqa sr&qq ^ i «itafta 

nfacqai cq?qtqt*f* ®itfacqa aratfa a?a* 
* Cfl i «rtaqfa qfnnai nita nqttf faqtca 
•iTfl 5 *, ®fa$ * faever <«Ttfaq stata 
1 «t$H *i®t^lc® (*fciar) beaten 

^tf?H ^f<ni 

aa1 ^Ita-r i®t^k® 
cnt^%^ « ^|«f ^f«rcwi stance aa*i 
®tf*cqa qjqqi izm i cst'H 


®t?c®« ®rt5pnn 

wtfr*r »ftC5^ 5t^ »it?Nr vzi t 

^^*ff ^tf%*f ®«s¥tc*l 3^, 'S ®5f»fC*fC"t 
st^it^ cq® i 

CTt^q "t^t^c® ®t9C® «fH® 
®wqtcfef 5t«f1 qt^<f -fl ® 

£5C*\f ^Ttfaw cq«ft5 ¥*n §zm I 
f®ft qc*!^ w nftqtrt *rtfaq c^^r ®5t® 
^5:® C5£*if5q <*iir wz* cq, c»f 

cqqs? ^1 ®w qfqr C ^ ntcn =n i «rtfVq 
c^tr =n ^q£?i c»r «rtq ^tseq qi i c~»tq cq^f 
s;chi *qtw ®tq® 5 tcqqi «flffq c*rqq qFcq I 
>qqq fV qqtsf^tf?® ®tq®fa cqcqqi ’qtffq 
cqqR wi ®t«l ^tf^q cqqq 

*z* ^fqcq nc^ «rt* qrtw qi i qqj^wr* 
^q3fir®cqq «rnc«p qtcq*i qc*i£^q, qtcqqi 
®tw qtqfq qqq ft®c*r?r 'srtfVq fqcq \q 
ntf^cq c*:q qfq i ni^fsft® ^qtff ® fatf- 
^^teqf <ai ^ftfrq 4cqtcn *®n i 

iaF qqcqq *z* c^V15«tj w? 

®«c®q i nt^s *rs, v$\, ^ qt^cqq 
*ft* qt*r, «r^f%c* fqq fqpfw 

cqqtq fqqtq fqtqc^q i ^qq f<F ^35* 
f?»ft£q *rt , 3!c? fq^® 5 qqc®q. qf*i 
«rt-ft*!fq, ^q^cqa ^fqc® flaw qtn C5C^ 
fqcq «ilqc®i i qt^c^qi qa qfiqtcn qtena 
fqq ^fifta qt^teqj fqcafq lain 
q?atc®i i >q®t£< atca qtca ca^l *tfiqtcq 
qtcqq fqa cqcs v*i« ®tai qae® 
qtac®i i ®il ®ffca cqc® 

ntac®i i ^r«ri, ^tfq'q «j^f® cqtta q^« 
flea flea qfari atf^ca cqana ww «iq®JT? 
qt?a cq nfaqtq ^itfqq cqan ^^i^cq qf®® 
^c® *itea, ®ta c5ci ^wf cq^l •tfaqt't nan 
cq-ttcaia «i«jqi aca qfa i sitfla qtc*i 
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[ 251 9*1-10*1 mn 


mt* * fawr* 


m mm 'Brfsafi?® 

*tfHt aft^s fn ci«i cw—fowl, 
&11? cicv feci fell ft* c?*l? i*:<*C*i 
d <*jr «r^t? «w*r cifai, w ®t* 
itiWPf efatft® ft*t*? at| v&r* ?$j 
?S tc* itcai *fa® vtif,** ^rlft&Ji 
f<«fc? vfeitft fiu vtc*w*t«t«v 
v«|f*r vtvsti ft?*sn i®# *ca- 
ftw i c*\f3u ai«r* §twc« i^wns ist 
*$*n ft*wi iftn *i*fec*R i 

«rtgfa* utft * istavfa 

mw ci*tna «rn?®i®* *k®i $»wi w 
?? i ®c* «rt^if?v \n cic* «r<ft c*f, 
frsrctci c*)IBij, *f?feta®, mv, y$csi 

*£?* Vtl? 1*1 « 1s?tH ft* 5C1 

®C?C* I C*tfi>1J vtfltiai ifiar, 

* «fl%? ft ft* ftc*a fees* ?c«c^ i *i*i- 

®t*C® 1***S 111* (ft® CSl^a fellK 'Site* I 
3^$ iM*®t* vnisai «wtc* few? fail 
fan * 4*11 vtc* i «t®rt« fa®r it® * 
it% iftc*iim c®t«rr ;?aj usivtc* 
u ift?ti £ i ittoi ftrati? aci nitvi *i* 
Clltl *mi fatt*? I *W ^C13 *fa'l* 


fefa WlJ|t5 *11 §1*1 VOW? I * $5 *1 
wt^wi at®i* ntf? *rw «K?ti? 
*1*11*1 I *ltaF* ®fal®a ftfe* w*i w 
ffe ftltc* 4»Pff aja^ta *i l TO 
‘«fe’ feitc* fc&a ato ai*$« ?c®i I 
mitcia i® cutci* *w atlfua 
cifet^fti ?ic®l i 3$*i «mn® v?t?« 
TOtesi i ia ftwi ^aru f*i ?11 
CUtl TOC*I ^Mfl. ftl* WW *tff? 
TO® f*i i naa®t ?tii c®i ®tac®$ ■flw, 
^tfecia ufa *c« itiwi I ^5lf5^5 c*t*i- 
^A1 11 1* *t*« 1t4»I ®lftlt^11 f=IWf 
5fc^ *ca itc* i «rtbfa ^tat« «f^ai 
i^i^r^rofs* f*i i ^st> iw *9, ^tg- 
fefci if* faat^ n<rfc4« wt* «r5fi» 
*a, w *ftit*cm *1 mtfz* «ihf« f* ? 
^fcPifa itc«a 'si?r®*i fen* if? ??, ’tw. 
5^ai **, 3FC? ^>ta ’«iiaja*ta. 

?tai, §Ftfc? «t^f« 4t? C’aftc^, 
ci wt* fafsai f* ? ail at^tfir ?t*i 
l«j ?c«i it« *aci« «r*f§?« cit® 
itwtc® *rtw fi i. ?tfi? 

Uzm ^nicati! 


"c? ^»{^i *1 vs^cf? §i|v ifau §i*if»i« *1®, feffens 
ati ci ®t^fc* fafaa 'Oft^sci itlt^ai W®a i^c? 

ci§ ®tatc* f?ut« vi s?tw-ltlft«. 
Mendek-ef it* fafW *ft*1 ^Cat^t* 

^iatn iPavfinc* T?-®t?l fivi *fa:® it*T ^faaifei^ I 
i?f§itWf *fa*ta «r*fe §nt* i” 



TORT fototil m 


ataa c*ta fe*i^s* wi cram w* 
^ I vsca aa anc^s «itaai Jft^tm: 
sfar, ntfintftf Ufa *mu w *tn- 
«rto afeq-wa *i^tw n:a artwtn 
a^ata ca-r ffgfri n<cra arwtwt fe»i i 
^aa f>, ^‘f-faa'fts wrt'e *ic^^ nfakHa 
c^ta fatna <4af3 *ta ftf^s *ai ala hi i 
5^at< acaa *r*®i afilfafors ‘faafa 
ft* frnaVs, <49 4Jf Wl WtCg fa 

avin® fiw acaa fa*tc"fs *a- 
c<5*(} ga, HUH a»it« at* =?11 f*a-4a 
’Tew ataa ft*& *jac*a *41 <4<fM1 «T4lTl<B 
^ ft I C*T HC9lWt$ f-lTH arcaia 

*fa sftacaa 4«*a acaa ^"^f- 
■stca^ fa^a j^ca $ta c*s?|a srl^staia sai- 
*ftft ?tia <441 *$*^1 ♦ifacac-ta ftna I 4ft* 
fta at*r aa>r fascaa na^i ncaafa 
“^•c*a anufwi «i$c»ia w i wt* 
®t* caNife «ift wn$ ate* na^ nuc* 
ftc^a fifcatsfsi cafartata wt« «itc* 
’ftfa® l Ji"p(<n^afeif *j*®fa 
^fea^ f#4t (Reflex action), CW-^<1, 
fafoh a*i-sp «Jt*T «rcitsw CH 

4t*ft^ ft^i *ac$ aftc* <4** 
fitcat^a hi caitfcai *i<« «1a Haifa* 
*1**11 <ja ** nil ^c* ascaa caifei f*\ai 
** Hata c*fn ftwi itfan ca ^ ®tcafc 
foata v?t*\ jjac® f*vn *1 Wt*:- 
**c$ He* wftatvea1 ntata *t* 


c*t*n cPttaa &»ra c^Ih fewi ntwt* 
ct«iw f**ai *itaa *tcsc*ta^;a 
iaf *aw, aataKa wfa Ha cst* 
afa f*-*i ca sac* &ri ante* near a 
tofftef \fata c^a, afn ^a?a ^llfaaa 
-far ^ta ^Ich f>g$i aa «fcan ^:a l 
(4$ ■8ta ca?a^? ^ft^tf s 
W\q «if $ scatsfHta «iftaa1 fipai I 
(4i*r wt'A catanvrsi -4i\ ^ta w 
af«4iftftv tflfafapai acaa ft^Tcia 
i afaitata na «ia4 ara-fsca* 
atail itc 5 ? ^sta af^ft^ta «if a wen I 
41$ ata t? (id) a^inf^arara 
sit % n?*r^® ataft^ «tatc*a 

ntata i »«wn «ia^ta fa fa fawlra 
«fratb'al ai caaai 
$i>\fa wi (at ^*\t^ nfti^r^ m 
warew Bta) n«ftn atc^ Hi i 

& aata a®fa catanfs* ntew n®1a 
^(a® i4a^ ®rfar^ wia« fi$a ntsrcaia 
(43l9fc*ra cbca atc^ ^1’ ^stana 

^a $(.* <4Cf »iNwla ^r^afta 
akafta-^iaa 6 ! ^ *iat« >iw *\w nft> 
a)ca alca a«ftaa«lc< ata ata aftaM^s 
§C35fala ^«lca ^ta afw vaftift 
*j«ta «i5j^ft>a (facias: ^ta fac^a 
araa'ft'fsi^) %t*i ntew—cwn hi, 

(4l na^fa ^ata a?aa)'f ^ta 

a^rfa nfw4Y i <4»tca ftc®ra «icataa- 
n % M atat i»tn « *aata a^fn 
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ac* arc^ci ®tcaa fra^en fw 
faan naa®1- ‘^afs^ta’ (Ego) *« feft® 
aa i ^tena atafaa fa ‘$V <w *ifa- 
Caila >(J|?CW aca ftf* Hia ajfvcaa 
ca f^caa ^j 6 ! aa, ®tc®^ ‘ta’-4a «i®fa 
faafi® aa, apff* *atf a ffvai ^ca^fef 
«raa®tffaa «ntawacfri ^®ats ftswca 
a«il acf, facsra f®sa^ta ajs^fo * afa- 
ar»fc faif f fffci s T®t J f f^foa *mat 
ataaf*t«a «raf^®ta faf® i 

ff aa? aaa *rf« atcaia 

aif ®ta acaa ftften faafc ^acata 
4fl$ ft<#acaNi 4atl—catatfaaaaa *t*if 
fififc eaten fn«a ^[®an c«rcaa 

w ntnfnf faftcn« «r®ta na 
nncal cam ata i 4ta tta aaa aan 
«infn 'fflftfa atf cne® fnen facta®: 
®tcf aKffc c®f%a c®ftt5caa 'nsta akn 
faisa ncat 9 !^® 5 afafaa faftn afci n$a 
aa ai i 

f-tasa fma na «nf aacaa aw 
falsa nfsca a«n arca nwta «**- 
^f®sfaa atn *tfr® ntif I 4<tcn 

ca^a^^f (Protopathic) 'f5f|f®«faia « 
nea ®ta®njcataf (Epicritic) ^rana- 
ftfstfe ^fsra « ’pfite fta®f«fai nfara 
sea frfci 'fa* «rna cncat ^ w 
«RF?fontff 'snrfe* nntwa 
tn «cncaa ®tantnt aftfew («r<K 
atntsfa cam, s-ntu ® a faca fcd Wem 
<im ‘bft sfai m-m’ «iffs) nfifa®i nt® 
fac® ntca i afstaa fafsa wr nssta 
wwfn *t*t nan n«ta®a aa, ®aa 
§ nfafa® f$ff®sfaa *taat^f® n$cn 
fats wit^ nfafc® * •rnfafr® fj^foa 


nt«ff j n^e® ntca i aai ata ca, 

«r^ , a aff^t 'sraa'la^fifl a^^afaa 
fta$ a^caa «itcn ^®ta ^trs *a i faa^a 
ca^fai, 5.caa c^fai, aala ’aa—^iaa tV, 
^ten gffa nt«art«r <fla^ eftaa 
ftc^a -n4 f cae^a fitatfataf 

«rf^ a^c®f^ fta catai^FCf »«arn- 
«tea a®ftn f ea c^te»\ ca, ca ^ fsanfafi^i 
ajf^lSa atfacaj ^rtata^ at^» fea ai 
faeareaf «rcaf^i faata?« aea fea i «ra» 
«taa «taa ®Ra\a a 5 ® ca-tfatatfa% 
effe fti* 4C>a ff\ai ^$ta^ af ftcai 
?te®a gf^a "ac^ ffffel fa^r« ae^'e 
<ii aata ^®ta ?5 c^rac« cncn ff^ai asta 
at'® at natcaa "^tf^a «i 5 ®a aae® ntaea 
aaa^ ®ta aea a ac'® "Ttca ai i 
fas a®^a Pru caren area, w ata ata 
<jaataf®® nfafB® '•rs^f® atft« 'ftcai 
«war *f^ai, ffcai ai fafctai 

®tea <«a^ aacai ai a®afci aacaa araatca 
^$ta *rartn afoca 'ftac® atataa ^stcaa 
at 9 ! ata ata nfaaf®® ac® atca mas ca 
ataca^ fl^ata) ac® *ltca ai fa*ai <aafeta 
fe*ta 'fta >aa^l «itcatpf® aca cicaalS 
atfena vratat at*r:a ^ca cacf i ^®tea 
3 ta®ff®t *t«ta f?fp5'3fa <na^ «rfatn« 
fa*sai Janata® af^eft aat®:a aRscaa 
^tc^f caca «t$f faa cata^f^'p^a ar^ca 
(Pceconscious and conscious areas) 

artcatf^r® aa i 

arten$ aai aeaca, atcafha-ftaai *tc$ 
fi fekf ^caala ft^®«?}ff ffapa aa 
^ arcaia *fa acaa atc*ta acaj^ ^®tc< 
®t«i ffapa aca acii lla fal ®tca 
bta ati®f«fn« ateara .n aeaa at*t 
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ittlftl-etllle'l? Itftf etm fapil 
its itcf *i efafee^tc? i <*n 

cm it? ci, ifec?? fe^ifee? cic* 

eieft '2ft? <e ?e? ??c?? etc?, 

?PffltftW? •fcit'Jfief Clieft (Anterior 
horn cells) *f?i ItClfll-et?? 4 ! It'S 
ei? ?i i c? ft?c*te fte ?t®-etfc a?r»r 
??? *i?e w|®te? fed ffttc® ftwi =m 
?"f itci? etc? ?tc? =n i <ffe 
etn fas? mi fiftcn «rii itftf ft*, 
ft? e?i ???t? «f?t? i C? *Cf* ?c? f?i 
??, c?c?$ ?$cut? 2tt%ei? cf t? stu cife, 
c?c*$ etc?? ^=r ?c?« fe$ c?t i et?*i <e- 
?te etitt, c? ?f?t^ cete f*<?i e«r- 
wwr ?t?i efe?]fe? itetcu^ cm, 

St? ?C?I «r5tf I <4¥ ??? ?5C1? 

etc? «ft»i: itiiftese e?i u «tis«?t? 
?t?i «t? «fftc"f« *?n ?tc? =n ?c? 

weft ?te ^ftc?? et? ?c? 

?C? C?«?1 If I 

ew Rif ^ iiti «rti >ii f ?frt 
f«f?fe <H ?tlt?*| f |^ ItClft?- 

et??c*i et^s ?c? ft* ft* ?fti®i it* 
? ? tc* eft?? ititcu e???* e?w 
ititifce? ?fi$?<®*|? feceeei c^t* cstc? 
w art? ate?? *?c* ?tcf (c??- 
*** ftfoiif fapil-i^fs&fe ii. ewfw- 
) citcift *U?f 11 **$v?etc? 
*”» ewffci '*<?"?? »tc? i <eft? itu 
ci^fii ** »fvnr it? ?t? *t?c* ?tcf, 
*t»tl ifate? cet? il cet? f<cn *<ci 
etcn* °?!fr *t?, fae deficit?- 
c *ti w ffin *c?eti lit?? iwtpr wr 
m *??i cieft arm *tce * 3 lf«fi 
ft^i etftf?, 5 vtari it*f cetctt Hfcetc? 


hi ii <n *i *fa?t *3<f it i ^teic«, 
Ittll ICf ^t?tl« 1 l 'tf? 'itllftftt'® 
citii ^ flNntiti* 

'flu ite^ ftf®\ ?£»i 

ft^H fill eii ^tetfif Iff if ?t^ « 
ft?! n iti5 <~W\ nci nor ^tcn 
if^tBl^ti lie? 1° ^ *t^f— i«>T? iRffee 
ifitu «rf®fii it? ?t? ^t? ^farntc^j 
^c? utitci i®^? fnetfl etn «i re 
?tc? i «t?i e^ ^ in fifife itci^ 
ilitiii ®rtff—e?i ii, «jfsc? »?cf ^ew? 
ici i*e?tt il’ijse? ?t?i w i? i nfsfc 
^eil i?^ c^areft citeft «t?it? 
itce ii, eft? fee^^ii? ftc?t*f- 

ite iftietc? it^l cut? arew ?e? 
iftf ift^iet^ etc?? i ci ft?: 4 ! 

« nfefe^s fec^eit? c? cftife?' 
^ntfi'at? lei?, fte 'st? fijf w.e*rtf 
ewi fc? i?rte itc? ci, fit? et? ititi 
fmi ^fie? *re?t? fel^a* in icici i <m 
«w 3"^ nKejwti ittf ii, cw itci? 
ie cn^ititfa^ «rti «if^ if? cb?t?t? 
c? eft? c?t? flee <ei, ?t«?tci f#^?i 
lintetw ci etee ficei ?1 ?ci| ic? 
c»? e eti cieil ?twW fw, *tit 
«(t?t?ai cftei fipste iftt? ice i fee 
^ci^ it? ??? ?c?^ iiete’ii feteeitrf 
<cf clef fibti-fiiwr? fee *|if 
f??t? fi«i w eti i ^®?t^ <3f ??e? c? ^ti? 

'Q ?fci? *rt<fj ?tc? i c? ^s?? 
luitn® i^eiiicf 'f tel? we ne???- 
eft? ?cf fiftci etc?* ?t^« e ^??t^«- 
^ft? gut^ie fist? fc? <?u?tc? l5fc? 
ettf eti? ?w cw «jni fti etit? 
csif? fiifie^te? cittn ?i ftfw wt? 
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[ 25n 9q-10^ 


ti tw *rwtviti i "nTtw* fafss •raft's 1 ,2, 3 <srvr®fa (i^ fs«) 
^farcifl *it^tt?F *m w c?c?i ftfsi «rt c*c? ^ * nfa- 

(Thalamocortical circuit) qtt»t« « •fKfl-’I^ Wttlt 

’iwirt* «iww «n« «i5!ffoc?ttw *it«r n?* ?*, «ift¥i 

WC^$ mftv *pKf?<5 «f«m (Ascen- w fif*ll »i£«r«fts fi«9 WJ 
ding tracts of the reticular formation it* 3tC? 5JI ?«R qf«*-*E« 
and posterior longitudinal bundle) ^fai 1**1 C*tSTfl W ftv5T Wh|5 Wtt^lt 

?tft» s^jtc^ wtsi *1*95 f*u:M «Mfvs 

’tl'fwtfwi wsi I 9,10,11,12 «13 fsf??5 «TVt«Pu (2=p. f&ca 


4 



1 *? fear 

«lfaVIW *lWt« ffal fB%5 #|IN CfBPH* 

1 , 2 , 3,—»it<rfo1 *i«it=T pwv 1 

sstiT’ta^ ftw 9t=lpf¥ f?¥N, W«t fiw *IC=T TC«1 « 

V* ‘ Wf t*’ (Superego) *fttn felfa W I fi«W1l W1 I ^PlfVl *T?Ntt 

4 >i*mt *in f?f$* ftsts- <w ?t«ti sttfr® i ^ 

fasUCtl *£*! «I«F8«1 ffW *W«IT#1 ’T**! C*C3T« *1WM S51«faC* 

c??i ct? i ^ m *iw c*r »i? fewwi fafas «w «ri^« ?c?i c? 

« *ifapi«1 *if« *sr\5 5t?, ?ts *fc«i ’Httfor* ’Bft&stt? •ffat^'T ?d?, itww^ 
ilfo c?t? «ti «(tire c?, ^til ^ 

«ftc»r <*?<. *m»ra etc? ?ct tpwtuti « fo* tf*r f ftfa*** 

^t?rft "»|9i wtc*r i ticfe, «Tfw ct eft^r 

f?®t^ C9® « ^t? 3 t^?t%c*r« «iw»i f^s *T9W ^ 5(I4 

PfW (Parietal lobe) *lfil*I< tt?t1, ftWtCtt tf3l ^ 



cnr*^c*Ki, 197 21 f®f% 551 

™ tf ** c*rc* wt< 

^tr^taiti *Jt^ w to ^ w ntft toto ( 4 if* f 53 T) mm* nmtmn- 

m*% «r<N <®ts ir%^-vf sp* *tfa$ *w w*?N C¥w#fro 

C^itn *ftl I 151 TO* TOSR ?C* ^C*l <5fc?* afCiJ *|Wfa «T?^ri* 



2*k * fsa 

sf3 «iiPJffas ( 2=ft * * * ) TO CTO fafsfa 'Sf**!* I ®t=f *il%*s-TOa 
«i*fTOa wsft* ftii ^s* to* to s°fa£, 1,2, 3,9, 10 ,11, 

12, * 13 toj* c*a?s*L* i H-wrm*itTO i 

to ftfftfi fan ***t* nt<r*«i *9* fcna to «^ffo--*t** 

«njtf*5 stc*, w ss* ** faff-n w c*sr®fa* *tf*«t* **, csoft* to to 

TOtsr c*car* sfapa^ta fw i »itoW *rfe fofa >TTOtn to wt*i 

3 «*n iftaafaaa to sa «r**i cto si 5 fro* *£*t«ft*t «r*fas 

■iwi «^< fj,^ a w _ :lf: 5* itm fro* w>wiU cto* i «Sr c*w«fro$ 
w cto st*t*«i * fafafc s^ ?r ^a sf?* startn*: c*t* fa* st$m «*< frstTO* 
TOl *f*<m CTO *?tn« foti-ftani *tfe <«** &to 

**ft® n-eK vrt^tw^ ’iwmn *t*i ^?r» ^r?fa* to «$ 
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TO * faTO 


[ 25*r 9«l-10*l TOJl 


ifctr® *tf9f*TO« if# ifrcs itts i fawn itstfiT TOti-uiTO 
iTO i TOti TO-i*? fasten tci ^nl- to« fas fros fatss «rfa TO iftsci (?) 

Clt*f « 1ltC«FS sfasg flfallfas «lfae Itsf? * TO^I TOW 1tt¥ I ** TO 

*!« wtwi itos^ wn to nc^ jits: itfwtfas *TOtfas nfawri, cf U 


wnuu use it 



' *rf fa «rcTO fa ure to* itw 11 
« iitw* ft* cTO n fa 5 TO *i i <W 
*t< fa*Pi^ tos TO «r*tels itll Ul#S i 

3 TC=r¥ ftltClS “351 *f« HtW$ ^fal 

TO to ill ifa ftwflwfaiw ftwrs 
«w #inw TOtsitw TO tos TO 
<i*f& fa* cifa iticis i*cn fcro 
fi, ifa« TOw cto wtrtt ¥i cfo it*n 
TO ii i fas* TO m iroi is wc*t 
TO cltsfa-ifs^w, TOtw, ciit^its 
aw TOts-usitw csta itros «faw 


* TttlS TOtWJ *lfa#TO TO1 TO 
faftffc CltawtWS fcCTOS TO TO TO 
«T*t1 *Stfa$ fl I fas W ftflfc TOftTSI 
fas *nw its, %< «rjFjfo i«ws is 
¥llB «ftlfa CTO fa*falS 11 11—Cl 
i*s ii TO fafifc csti atftifa *rtf m 
TOs *rf#i to 'eci i <Sf ciWfasfai 
ifm TOti TOt* iw (fijfcfctf* 
wtww «r#tw) w i*i irfti *fas is* 
TOfa sc#a to TO * c*aPts TO* 05 * 

fitlW TOltTOtll (Hypothalamus) 
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?* <w c*nfa cit* w* fa*Mc¥ m*i 

stsi fera^i-c^fw *iR?^-'?c« c$tr*i i *^4 n* fo* 



&k fwi 


*V * *frlfltlfejt»i t’fc-s 9jtn* c«[t* focit* *i<fa jiws fa*t-f 

*1^1 m fro fat* cntfr* ^fas fo*i ffe«i *c* wtt<5«tw ww *tt* i 


w «ft*mi w ^r«m *tfe c^, -w nffattfa «rWc*f« 
w* i c*i$ ww wit w* n?N nilfas ^twi* i 
wjtaF fe^n *tftc® ’runt* *rntirc w i <st*i aft 
*t*i to i fastw <i*t«r«i mtw =rtt cutw *ife* ^tntw 
c*fa *tc®r »jtw sn i cwt *tftcw fa? TOtcw* ^ gfeii ^t*r, 
WIf ilt^ ?TO C5C1 lfTOW* TO* tfffcfcl *llt^ ^ TOt*i 
TOitfw ?t*l fed «tTOn >ic«r« «f*fa TO TO w« 4fe 
TOrfcw* nft^f arn *tt, ^rtrt TO*> <stTOi w x* w ?ffo* 
*ft««f ; ^st^cn TOfwf® ?&to toto «wn *wjsi& *t*i 
TO i <*t*n swi tout* «rttf, fafa* *k TOTO* to i 
fas w? TOt«i ?TOf TO, fen wi* «(TO «Wm nw «r«rt=c 
9J?TO ift? I TO1 Cn^t n*T®fa rt$nif TO1 CntTO 

•*» m Sfal ^Tl-nil r 


W*lfW5» 



atat?*! ^ 


alataa 'BTtcafa*'®l vy atataen *tc* 
afacaaa «fa«t faf i <*▼ ‘atatacr?’ 
aw nf ‘atataci?’ cat faata sarca? 
«t?tca wi aaa nfa-fawta, wa 

(Graph) « aap®»l (Curved surface) aacai 
faf Wfa ^5f«lt=T ▼« CT*I $£?£* I 

^*{5 a^aro? fcna ^fw C*fa ?q 
al ?? «KfV ^fvf ^tC* fcfal al at? 
ai afai ca «n ai fi «ra?i st? afatatfa 
£*fa ?$ $tC?f at?Ttf*1 ?W? ftll 

«rfa*®i ai *c?, ^st^w ?sa«fi> *? fa? 
afata a$ai aataca a?ae?at? ?tfas ?ca— 
4$ *at{^ ^CaW?t *Tft1 *rtE! I <«t 
awfe* aaa (Time) aata ■tfsrjiTfa? 
(Displacement) c»T<f (Graph) <*lfaw caaft 
4*f& a?ac?ai ?cai <?*$ wrsr sstafi 
arattl ?C»1 ca«?1 «IElt«fa : waft *W 
aw^fc* *tft *ta (Shortest 

path) I 

aft asa^iBa fcn? aa **, vfaw 
fa *ca ? vn awfr «rt? 

a?a:?at? •Ttfa'® *ta at, T?1 (Accelera¬ 
tion) aka *ta afam nftaffo 
*ra i ^tcatwt? sfaat? wi? aw *?i at* 
ca, ca a?at?at? aw? wfafars a$- 
asiB atffa fta, aa cat aaacaatwt 
*tai1 fra asa'alB? aaa akae cal atf?^ 
?twi aft aaataat? i <ataf? a*a?sfB? 
aai a*ta ^tapfa? caa aft <tfi ati, 
ffaw c’riS aaacaai *ta ai—*ta a#nai i 


aw cftata *^s, <si fa«? *?c? aa cfUti 
ca*! * c*tat? *a—®t? &n? i aaiB aft 
atajfatlf fro *?, vfaw cat aaw$ a#f t? 
4*ti faftfc **r caai ate?—w »raa aata 
^tagifa?« fafife ?i*t caai ate? i 

•iiat?^ utaai aaa^ wa aaci ar»ifi f 
aea v?i ?e?e^ ca, walB wa fte 
arf^i i caa aap^we al a?F^fa? (Curved 
surface) fcac?« ^tvi w, eaaa ^faat- 
*fi?a oiaffs a^'eq? ^a? (Latitude) « 

3ftfaai (Longitude) ^e? <nea? ^^15? 

^a? aa? « ^stl5? §n? ffcfa* 

?pe? wa «ifai at? i aa^st^fa:^ Vtai 
^ra'sa na a?ae?at aaa aata^ta- 
pfa? cat aaai «r*ta ^e? ?a fa^eaca 
aaat ae‘t? atc^F I fai aap^ft? fcn? ^ra^a 
nca? caa aa? aata ^ta^ifa? aaa 
€TfH *?cai aa^fa? ara^a aa a«? 
«ffH waai, fai aap'ffa:^ ^fai ^ia^a 
aa, aaa « atagifa? ca w «rati a?c?, 
«tc^s abac's? a?*i H cat® atca i 
(ffe?i ^tc?i aea ^ ate?—' 
aai «rcifaa ca,a^|fa? ^ra^a aa fa? 
feat*?ta? at?i v«t «rea? &s? caaai ata— 
a^'ea? ?I8 f?^? acaj ^ra^a aa fa ? 
flat? *?i at? ca, ^ fa^ %% « 
caar faea ca aa^a c *at aea, cat aa^a 

ca»I « a^'w? C^W (Intersection) C? 

* aatafavi fa^fn, tfaata «a 
ct^cataa?! } a^%? i 
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a^taai a^wa fcna nt«ai area, cafe* 
fa^ataa *tc«j ^raasa *ra ) i fafaa 
fafa* aatta , ?s*i «r*t"f *ata i 

*sti$ ^scsfwa *at«fa caw faw 
m*ai catan *$a sta ai ca, a-s^fa (at* 
§na aaa aata arfapfa* wa ^fa®a nta 
«rfa® *ta ) a*i caa sfe faa« aaai i 
4twa ca c*tafea afatiat a^a a*«l amTfa® 
*ai ar* i ^®at* fa a*a*ta a^a &n* fa 
a*i *ra ai aw, fa «ra*ta fa 

aacia aajr^faa §na w* «ifa® ?t«, «■ 
aqw* «rta 4#* *ai at?t* i ata ?t® 
*rtca ca, aa^ faa fe*ra wa •* w a^at©* 
afefafa* a^ai ***taa srfe»i®T* »?(§ «i 
alar i 4^ atarw* fa*faa*i <m| ata* 
*ta i 

*tc*fflwi *if®-fa»ttaa at® 

wta afa *tat® *w—*tai «rntwa, 

®ta fena fa a*i «r^v «ittw i atataa 
’"jUnfaa^l ®r?a at® a^atsa ^ifafafa 
*tat® aw artat® ^ta fa a ana iw- 
itfat® ®t* *raa aata "stajjif®* wa 
^fat® aca i ^®at<, a? 5 ® a*i *aa wta 
a*sa fcn* *fa*ip} ft* ai aw «itt*ffaf®i 
«i^a ®t*ta **it® fta, fa aaa aapffaa 
^•fa wa <^fa® aw i *ta*r®: aw atai 
C*. fata-atwa *#®l’ (Space-time 
curvature) ataf 4* ^ws'a a<? '■itwfaf 
fa'sata—-uiaa ataii afa ftcai ata 
atra, ®tf w $t*i at* **ta* ca, fc* a^ 5 - 
c*fa a* i 

^®*t<, m tt^twi, fev af^ftfe fa 
*** *c* i **i aw* fa ft*, 4$ «rcM 
^ata wtt*rfa<F®i at'fx* nfa-fastc* ca 
'Btta ca«ai ftifa*i—‘*<r*i fa ?’ 


«?caa §^a faf ca «tca 

ca*ai aa fa i ^twfaa^i afa- 
fa®rw a^a afafafa ®ai ^ta aaa caw 
a^!5 ^*?afa «i aa; aai—aratfaa »rfafafa 
caca aFta^fe aja?tfa<f faaa c^n^ta 
■Bjirafta acaa i faiSiR cwata ca, ^ta 
ataitaaa fafa caca faw c^n,»itcaa faaa- 
©fa nifa^® aa i «itwfa*s>i 
fa« faa na «ra^aa ?ai ataw i 
^a «tt«« i «ttaw aca 

cw-sai ?a—-fj^faa faia sli-faac^ 

( ^®at^ a#®»itf ft* awa faas fa^rtca 
faca ^tai at a? ^ 1 ) i wl6^ 

’ttfafaaf na aca «maa aca *ata-^twa 
ca a*^ra «ifcnfa»«i nt«ai ati. 

caal ata ca, «rta atajfaacia faaa 
ft^®s 4cn *i$ca, ^i«, ataifa^fa^s 
aaa aata afagrfa «ria nt«ai atc^ i 

§*fcaa ‘*tta’ ftrrlS 4af awtcatcna 
*KW w ^ai waftai afatfaa 9ffafafa 
fafe&^la ac® ai a«ai >ra incaa 

c^w ®i faw cnc^« fa^®a ^aarcai 
capita c^rf5 vs^s^i caw fa i «rTwfa*®t- 
®c^a ac® ca *if®f«fa nt^eai c’t^r, ®1c® 
fa« ^aarcaa ’rf®fafa ai caai ata, ®i 
faca c’ta i stafat* «itwta aaw 
?(5 «j|®«tca faw cnca l 1916 ^fn 
caca ^t^^t^ « ^»tw , «rtcnfaa®i 
^facaai ata ^tarfawa ca, ^ 
^awa a® at ntwt* ^at«fa a» ataifa^a 
^®atwa« «rfaa «itw i 4^ ®at«ra jtwt* 
«rti ^iatfa® ata 4wta i 

fa^ uiaa itft« »itataa ^twfaa^i 
®t^a 4a^i fawa ata ^tw i a* ^ 
cat^ arfaa’frfawa aca ^atf5 fait ac5, 
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ftl ftftiti lft$ *C* ad 1940 ltd 
n< 3t*n *$ itt* fin*®: cititM 
it ftt* itwi ** i it Tftfc* ¥ii 
Wtl W 9 f*i ffw 1 <rcit«p^ i 

ftfcfc*}* *lftftl ftfrfcWT «Tf 5* fafa 
«Tt*(tC*5 *t¥ C'rs *1 ft *d *5*1 ft 
¥t*i «rftt* *i ft «rc*t* ¥$ a c*t^ 
ftt¥—Clfcl Srftlt* Aftf If H«ft1I 

*r$ *n i «is*i¥tc* itifti *ittifa¥¥i 
<50J ?aF«i ft *d ift ft *M, it 
«rt<* frats *n w «, ift* cii ;jtw 
11 i wi ft, «ta ®ftf «(¥ ftnc*i* 1*1 
ftt<5 *i l mn «rftitfl i*fcj sriftqi 
*lttf—1t¥ 111 *t¥ (Field 

equation) I 3«W ftiw IlfttV a ‘c^af 

i*ft*i’ sfe itifa^fto n«ii 


ftft I ftf $fet 051 «tfft* . ft**—411 
i"«#ftrt *t* cm ? n «npw aim* 
dftft* «l I ftf *tllft¥¥1 
4* 1940 ltd 1*T¥^tt* 1t«11 

iti—citiri *i* ci, ft ft « i*ftai 

a*-—m «rtifa$t¥t itf 
c*<* ifftw cic* n- 
ftft 4*11 ¥*l*t* I 

it«tw ftwt¥ i¥ w 
atfosi ¥Ht* itW atfClfWl *3 I 
it vSC'f* *ltd I *t1Tt¥t*¥ft^ 

*1 f»S «ra *d* ftuftft *ttlf¥¥¥1 
*w irftl it* ft I ■tfo’frfa w?* 
'BfJj^'fvSl q* ¥5t<5 *ft?tt afltl^ ftdl 
4« afftd* ci* *** ftd*®tc*a* 
it cbfctt ¥t*t*i i 


•fiwti-itsf *tcwt $tfci i«r ajttt1 iafei «i¥ nft^ftd* 
®rf <r|B fcmtftt¥5 *¥, ci mtl t®5 itlfall* «tt*1tf*¥t9 
*tt * nftatfo nc* 5 ciitw «tc*i ¥ftt« *t«*i i ftwfw* 
«f*fil 11 Itlftci* *3 I ¥3¥^1 ^iwtftl wt* *1 Itftci *lt?C** 
Itlltl 151 ^*1 113 I 1*t<ft31» *>ltw, CUtft*, 
^-f«l, 111 ItC^I *CU Itftl^l 1’1 ItCl. It*1 
11CH iw| wtfll ; ClfcJ* *1 3ft ft Cl C¥^1 C* HtCSr 

iftfb^ *|C^5 ?1, 1t*1 *t*, Cl|f9 ®5t^ $hwi a IMftltit* 
If a ftltf lt*f ¥ lft*ttl I 1t*t*1 C»lt¥t¥ ft®stc** 

it ¥ttn ’ift^ nftfb'5 ¥51 Clt¥fl¥t5 1¥^1 «f*tl $11* I 
Itlftcn* lf*¥ ftsitc^ff it ¥tci5 iftb* ¥5ttt¥ *tl1 ft®9tC*5 
¥t*1t¥¥ It*t5tl5 C*t*1*T ¥ftt¥ *tt* l” 





m m 


SfC«T3 =rt9 to dd 

c^ir ^ 191 —^ 9 , 911, m wi« Ufa 

®tca tfdfu i ?' r w 9Z5 it9 ate, it9 
nta «rcatw 9 . ft i 99 fan c*fa* «rwtf^ 
fitfe *1 I ifftH TO 9 t<fFW CW 
arc « ifas? *wi, fin dd ifata wt 5 »i 
for itid w id I 

vtaiafa 9=fadji jft. an, m «o$faa 
m$ u«i ita* a?a itrsa laifa sifai i 
ltd im lata iei 9fiKi tififf w 

fcvnfada «rnfci wi, 4fl 9fa$ i-at* 
ai foa at* w iitata csfci iw i *$ 
fatfal 3C5&1 *fa ^tf% *1 9^9 fasia 
atra i tofaca w$ 

w, ata wRci, 9 ?l rtca, 99$ 
iat& feMa iria nfaati ate? i ca^ ata, 
99 fan totfan 1% iff m 9* 
m, it* ca »rtw, ca 99 ltd, ft* 
auait* an iff aai if an i 

Pitfall ifaa (Productivity) it«,aa 
9aft Itftfoa *t* (Ratio) 9$ ft* 
iff ft?1 9t*9*tft* 9fa &W 91* ** I 
^fai at* ac*a, fctca* 99 fcnt9W* 

aatfa aati i*fas aae$ an, astfa fa 
ft* Ham aai at* * afaaa atai at*, ca$ 
fait* fttf-f*rc* fill fad fc* i tftfaS 

^ C**fta a*d 'ft* 1 9*9 ftSC** !«f 

^ 9^9 -19 C*t91 1 ft* 199 I ^ 

1* 9I~?fa9*ft*\ 19, llltllfc 

1($| v^fg CWPT Cffc* iff 


Hit* C 9 * 9 C 1 $991 9 *C 9 latCf 9 t *1 ’ftf, 
fa i 

CW c^fl «lfa §^*!T<T!( ( ) 

fir*fa 50 24 6*4 

srht* 57 24 — 

'5fiT^5 16 12 3*2 

c^^rtr=( «(tff«9 ^151*1 itw 9«i 
*rt«n vx c^^rtr^ vm wpftsi «reto 
fi m i fa9 ntr^? 5t«i cfltni 

n. c’T'tttf 9«i Wttffl 

«rs fl I 9»IW5 *19 ^*1faCS(fl 919 
9fft 9t»1 «r5fa^S I CW* 9fl8 CKfa 
c<f:9 «m «MM nt«i ^ti i 

«"If 9tcni t: W: ^\*rjt: 

■It ^ffini 9 t*i: l^s >11 f*fJt: I 
[ 99 nt^hr 9i, 19 topRtctf 
9fac« cicsa mi ] 

i«ir>irsa uni itfa’rtpw -fain 
vtcaT'e duel i 9$ wide** ^Tan 
«rt9« wew, ^^fafan iieitd 
4$ Piwrt awww iiwr 

im i 

^-atfafawa (Geo-hydrologist) mtl 
«l5^t?1, |-9«J1P« 300 1^1 d 99 

ltd, ita 20% Ciwtrtw 9e9 11C9 
aiai^s iti iteai 20 % 19 ^-ieaa 
Sifa^tda 9cia 14 hi 9r® «nti 
?a, f-fawa fait9 99 it^ta ifaai %mi& 
ifa 911 9ta9 iM ifatfdftJ 9faa 
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568 Wt9 

*Jtaf 16 2 % ( 1969 fa^ta 35>9t9*l ) C9C59 
3ttt*t *1t9 I 

4* «r»r* 3te*t fa* <rt3 

mta (W. F. O) 4* *fa*l3t9 2f*tn ita, 
faf-*f«rt-;93t9 399tf9*i, *^9t& *1*™ 

fasf-399 ^99 9£3 ntl9 49t fafaf 5tR9 
9t#je*I 9t9l 3t9r39 4t3 ^<>9t*R *C9* fag 
$^3 9t*e9 I 4^ fTO C* *3$f fall 
itafaw 3fal at* 91, fai nfaiwfa c*rt* 
*t*, faaca atafc fccitn c?«n *ta fa, 

4*1*1 fa C3*H «fBt9« 99 fa I- 99 191 

fe*.*ft?*1 49?, 9f3 fasfC99 1*1 Clfal *tC<3, 
fal ifat^eS 4«R* 3CT3 fag 991 9tl*l 
3tC9 I 

3Tf93*l9 9<fa»(fa 3$9t9*l 3£99 9J99t9 
3W 9tC3T9 3*fa l *iti5 #9 39 clfal 
9C91 |-3^T3C99 4$ 39 (Ground 

water) fasifc *1*te9 391fa 1C9— 

1. *31 3*, 9*\ 'S *tC99 ^lc* I 

2. at*i?t*n f fa* i 

3. ftifataa 9Mtl i 

'f- , sr'oj«taa 39 fa*f*H ne*a faci 3fa- 
atata 49 at3J c«rci 3?f att3T «rat9*t* I 
4^ 9119 1991^9^1 *Tt*f7t-9^*t « *tf99t*fa 
«rfaC9t«f ifaa fc*9 fa«9 919 I *ttt9 
*ltC9 #9 39 4$ 9t9tC9 9C9 I f- 
3313199 39 *fa 9t9t93 3f3aR 199t* 
339319 *19*1 9991^9 31 99, ^C9 fafa^ll 
393t9 (Stagnant) ifasF 99C19 9V3tf 
99113* 99 I 91199 Btl 3 9ff5a 9C9J9t9 
3t9* C333ta (Permeability) i§*fa 3199 
*tf3 fa^9 9C9 I 

qttBa 9*1^9 39 C*ft3 919, *tl5 
919 I 

f *1 999 C«1%C3 fa»3* t 


faWfa 

1. C<1?1 f*f—9t$f91, 9t3f*1 I 

2. =f9f*1—3*1^9, *13*19 I 

Stll 9tf5C3|, 9tf5 Cltfr f*f 999 *91 
939*19, 4C3 f 9t9 919 99C9 *1^*1* 93t9*H 
*9 I '*JC9* 999 91 C*ft^1 9tf5a 

fa^-49 *fj*ifaa afai fata ca^ *i3f® *ai 
99 I f *1 *f9T9, *13*19 « 3*r£)a f C99 
*ft<*J 9C91—ifa 4* 91 3C3tfa* «r lea’s 
39 C3? *ea 39 f 9C3 99. w f 9 

*13^9, 3ta afa c*t9 ^Sica’S 39 c«? 

91 *:a$ 39 nt«ai ala, 3ca fi 

3*13*19 I *3 fs&ta 9*1r5 39 nfan C*19, 

31 *1^19-3*13^C99 9t99« 99 ! 

9115 C«11^9l9 3C» 9C99 >fl9tlT C9391 
C9t3 *ftC9 I 4^ W* 991 99 fal (Drill) I 
50mm—750mm 9Jtlfafa& *11, (Bore hole) 
4$ %99 9t9l C<1^1 919 I 999*1f 9t9 

*11^9 9C9J c*faf*3lc9 afaataa*) (Casing) 
*tt3i 99 i afaataaa * f cna 33 93^ *1* 
C9tfc C9tfc nNaffsa (6mm—12mm) 9t91 
3f3 *91 99 I 4^ 33^*t ^1* >Tt9t9*f3: 
50mm—100mm 5*^1 99 I afaataa*! aflit^ 
(Welding) 91 ^ *ca C3l^1 9t*fte9l 99 I 
artlfa *9t^ '2193, *19*1 ^9 ^ft5tC9l 
3^9 (Thread) »T9t3$ tt9t*f 919 c9C3 
flea I C9 3C9 39 3tC9, C*T9tC9 ifa® 
fa^Sta 91 3tfa 9te* I *t9t9TlS 

nt*^ *ca $ci c*e* faei 49^ ntia 
fffofa 1^* aei c*fci nfatfa 39 

3t9ea 1 

f9 *f9C99 fafaa 9*f3 9191— 3*T^fa 
fC*f9 3C3—Auger method, Jet method. 
Driven well method. 

*1^19 ft*l9 3C3—Direct circulation 
rotary method, Reverse circulation 
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v* 


rotary method, Percussion method, 
Cable tool drilling method. 

aa* *iw * ai *a, w nt~*i ca 
•tfaati faatfi® *ta, c*i w«i 

toii awj* att g tn fata acai 
4:»r «rca »w f»M*a fa*i vifaafs® 
atca i af* f 1 ai * 1 , <5ta 4$ f *1 wifi 
nt? * aw feMrtf* apaasi frtti i * ®i 
ai cnr*i frar* aaftna cata cwa. fas 


2. * t*ia *ss fa at i 

3. W>[ W $«IF5 *ta I 

4. «tfa caters W. ftfcta (L.P.S) 
fcfaa dm fa-n^a f af i fa aaa fhfrfta i 

5-®faa (Draw-down) afaa ¥« afas I 

5. f Cta ajta / 

6. ntntntf-f $15 fata fa'a i 

caatta *s5tfa<5 nt"*t arafta fa, caatra 
ffe fata ajaata 330 fiifcta tre ntca i 



fastaftafi sat* «m *t«H caatia a&atfas nw ataata fa, caatca 

tH aatara fttn fa»* caacs fta : ajaafa 1000 fafcta fc« ntca i atfla 

1- f-fi cw f asa at fa* a (water aafca scaa ’tfecan <as® ca^ ca, aw 

table) v* a>cs (fsaj affear) i facatftfct* araats ataFta* aw fata fa 

8 
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fW 


t 25-f M, 9l-10f HU1 


*tf*1 Cl>Cl TSTC^S *1tt* I «4t 14 
*t«rt faraai *TH iifwi ft* n l *to 
*tfcf * it$ci* wi *ti f c* ntti i to* 
*-®tfc*i-*it^f *1*1 *1 *»M1 ffrtl TO 
<44t *4$ lt*^ ffifTOttfl 

ffitf* i «rt*n| *4$ *4fir* *:* 

TO i 

5 cm *jti nfi to* *w fistfa* 
•ff*t 4r*3* to *rtc* 1 5 cm-4* c*% 4jft*n 
gr*t? to mstfa* nH u*** 1 

swfin* TO®fi— 1 . *ff*T4*i *i 

ftfcpn *rt^*f 41 Casing— lt«rf*T*: 35 cm 

*jti (fte* *ffaft*t) 1 

2. ifear *ftl*f 41 —20 cm 1 

3. {B^* (20 cm)—hot finished seam¬ 
less or ERW (I. S. 4270.) I citftf *®tt4 
Sftft* ft&4, rigid PVC (I. S. 2509) *J4$* 
TO5 *ft£* I 

4. sftl (Bottom plug)— 3 MtS I 

«tf*fi> 5500—11000 litre ¥1 

ffCT 100—200 *4** *fTO C»TF W 1 
«rf*ft iif c*t*r to **18 3-stage fetfftfcf 
TOt yw ftt* *w f*i^ *1 f*c*i Ifirci 
ifabtfl* f* I 3—5 BHP (Brake Hoise 
Power) C4ffc* itftTO: *j4lj* ** I *rM 

*11 wi, (w-iuih c«ttfa* fMTOtnX 
wFIfc (R-C) ntfcn* itfro *wti ,**i 
111 itftm: •ittn nfr 1400 fifcti 

*rti m 11 *4*t «tf* 8) fifct* 10 ft 
c*fitn *tw 1 <«*{B fcss-tf* *tm 
=r»i^t 1 if frotfi&ti *ti*i *fti to 
mil 

it*tw to* *h nt**! nt«n ifii 
*tftCf* Itl* TO1 (I-S.I) iff *1 CTO* 
TO •ttf*!! It! Ml TOCff, to Cftl 


fistfi itro 111 *t 4 ttf* 

5ti>, fifwr itni toj cit^i *twi 
to *irti**, -*i ft* **t* ntrn 111 
ntc**t* iti Mrfircs in *t*« to* **1 
*rt«ii itci, chi— 1 . ficaF®t*t^ trtifJi* 

c*ti *ff«4i fi **4t* uni toi; 2 . 
«lf*f**» 4lft*f **f* « f** Itlltl *ffd ; 

3 . *tsft mt* *<?* TOi toft 1 

nfC^fl ¥1 flltil cusec fflttl 
^c^»i 1 cil8 * *Jlf« «T1*\1W1 

*r 3 *411 *rtt"»u *1 lps (fi^ti nt« 
cir*‘« ) ftitci «rit-t 111 fitu 1 nt^cii 
«rtl*l iff 100 sq. cm (7Td 2 / 4 ) fl W 
flfll cm iff C1WW 100 cm 11, *1 
Itl «|f* CICIC^ 100 X 100- 10000 cubic 
cm sr*| nt*11 ItCl I 1000 cc *wi 11 
1 litre *fHl **1 1 kg I 
10000 cubic cm per sec lt£l 10 
litre per sec 11 10 L.P.S I ntT*!? 
*1*1 (Capacity) ftf 10 L-P.S I 
*-Cll8* ffltll LPS-«4 nfil^Cll TO 
1 litre-0-22 gallon—*4^ fill Ulftl Hi 

cit* *rtn 1 

*1 cib nftiifti in mtiii 11 
* 11 **, *1 ini fif^ii^ti iitifPr*i 1 

TO1—Central Ground Water 
Board, State Ground Water Board, 
Agro-Industries Corporation <t*f* I *1- 
lt?t* ^CltWl— 

1. ii^*r *tntii fttstiti« 

lltff HHtf I 

2 . I*fl5*r ftn TO 

fiwtl TOtl I 

3. 11^1 ftll « 

ftn^p ft*i frill i *tm *ff-*rf** 



starts 


1972 ] 

^Wji *>ft, fai 4^ *ffa<®c*r*« >81^^ 
f*S frltf* W I 5tff?t9 $?19t9 « 
^C9fC«t9 $»Ht9 »f9 9J91?t$ I 

«t939t*9 5f5 C*t'*tt9 , l 9*C9 60(8 Direct 
circulation drill ^9^ *fft* | 

3^ 30f5 Reverse circulation 

drill foft *9t$ *ftC9 I 4(8 c¥Ht4\ 
Deep well turbine pump *e 6(8 
Air compressor tofi «Ftf | 6(8 ci'Wfa'*) 
steel tube fofir *t9 I fe'.’TtWvtftcv* 
*rt* n ?fa*tt^9 fflffsns «TC9t9f=?l9 9ft«i9 

C^tsf Ttft 91 *^99*91 I <91>1 

I 

9fC3T «9tf%9F 9f^J 

Wtl « C*3?l9 J 999 r t9 lt^t« favf-f 
c * c * *ft«9l »!*4 | C9*R—IDA, World 
Bank, Asian Development Bank, 
USAID I ^<^19 9f»| c»fC59 
f | Reserve Bank-49 '9t’«'®t9 
The Agricultural Refinance Corpora¬ 
tion (ARC) Land Development 

Bank, Co-operative Bank, Agricultural 
Credit Bank, Land Mortgage Bank-c* 
^99 C99 I «fOTt 12(8 «ffCB9 

ARC 10 Cft(8fl C9^t fetfl *lt9t9I 
I 9tC9fJ Cf9 4| 9?4 $C9M 

9f S|1—S51 lR99*rt9 f449 I w*!^C*f9 
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»ft?tC9J **| C*fC!>9 9J9H1 *N«fc «ftC*lt59l 
*91 9C«11 | 

<tt«1 C*t& 9fl9 9fr#l9 9t9l C*f5 «Krf« 

| «T9tl>9 faf C«fC* <ftt*9 «f«T, 

99!<£C*f9 5»! «fC*f^1 »f«1 | ^qsrhjfMF 

f<5tC9 C*f«f1 9t9, 5T*1^*T Wl"*(tetW 

▼tW *t* <99^ C9 C*t9 ®rt9*ff9 ^t*T9 9191 
9f9, '819’® fft JtffB ^ *f^9 ifl ^, 
*ttt9 ®?C*19 *iZV fof* faff 9f*19t9C«f9 
*ff99t*l, *tf*19tfB 3T9t9 §*T9 I 

W 9t*l *K*t9 5 f9C 9 t C»!t59 «TC*19 
^f99l ^9 I 9V3-5t9 >f$9 *9 I 9?t9 
«f*l ft*tf W6 *ftt9l *ftfe«W^f99tl 
^f99! 99 I ftt* *9*f<at9 sr^i^n 'Bffc-f- 
ntC"f9 fljlfota *»1 C8C9 fa<5 ntt9 I 

C^l «f«l Clt99 *91 9199ft9J I 

tmm w* ifctflnft fof~9 

9C9 »rl9 f^ft9 9J9?t9 *C9 9W Cltft® 
^•1 C>lC59 9ftt9r «fC9tn ^C9I C*lt9l 9f*| 
C9C^| ^t«1 C*lt91 I «lt991 Wl 

^9C91 »t9Wrt« *T^3f9 WWfl ^J4?t9 
«ft9tJW9 ff9^ ^9f9 I 

[ 9^9 Association of Engineers 

India-9 C J |f*I i 1tC9 ^ f99C9 «ItC«ltKsH 

C99® C<TC9f «1C9^ ^S9J ««91 
1{C9C^ I <95ft^ Association of Engineers- 
*99 faffc f a®51 ^tft9 fnft I 



f^sai=r 


5^TO 5 $ ciw ‘wfa i toft’ nfiit* 
5?$ w*$\ *1, c^s^Pt it5t5 tot* 
ifwcm i ititws ilftoi 
isnto to f^»t=T lf55C55 «tf«iN 
w* cici^ nfito* *51* ‘«t* i tot*’ 
ftito «ntfn® to itiw i ci 5 * *rfaft5 
ituw# * 1 , totitoi ijsi «riK 

i^to * itwtwt5 ^i, *r* tit*, ntot* 

* itci-nc* toti ifwtwi. tor* 

itnti* toi 55 * iti- 

!C#* *5J 5ftTOf5t5 tot* «t&t5 

* into cro *r* 24 5g* 5C5 f5«r* 

nto 4i fs ifMtt ffoptits *? uto 

itw i <5 item Hc*i t5 &to tow, 
1TO1 flgfcl foto I TO Jfl HI ot. 

*t*1 Itll C*C? 5WfTOH, ‘*1, ClWlti 
f5®tC*5 4 51* 4ffc| «rf«ir*r 2/4 5gC55 
C*% It&Cl *ffC5 *l\ $tW5 W*?tof% 
5]< 1C* tot* if**? CTO itW, CTO 
IfaTOC*# cTO TOtOg 45< !t*« TOlltC* 
45 Cfc5 TOlt* l«tW1 CTOI itC* I to*TO 
515 5tt51 TOW lfi*W f*l! <55* 
fflfa flit* 15 4lf?Cl C5** ifHC** 
TOfw TOW, Iffttl C3*f* 5twi- 
TO5t5 *t5It* tot*ftlt5 C5 lM lf**T 
41 fa* l&t* 1C5 lt*Wi *PC* OTO TO 
TO* TO*TO?N ftffo TO fCKfl 4$ 
iflClto *ffl*CW* 5?1 5f*€| 5rt 45 

wWnr JHtocto* itotwtt nwfe to, 

itltnf to ifwr ntci it** nto 45^ 


1*1* TO itf, TO* TO 4lfl> 5Jt*fl 
* f*fa& l<faft 55*1 151 41tl* lt«l 
TO *C* 55 I W# ?Wl 11C# fft&l 
Itsfll ifWtWt* TO 5^*t* 15C15 
15$t5*f1 I *lfl*W* *TO * STOS5Jtfrt1 
51? 4 TOWtWtl !W 1*1 TOW, TO 
fal5# $tW5 TOWtf*tTO5 4ffr 5f#i « 
5t«5t5»1 f*5 151 W 5W 45^. 

TO5tC55 >T1W5 15C5« TOt5^t5 W# 1<1- 
5f1t5C*t« lf555 ItllJ TO 15W I 
1^5^ TOC1 Cl lltfcl TO 55, 

TO TOl 45 1C? 4lt>1 C55l?1 

ifllWI 55lt5—TO5tW5 CTO5 TO C555 
115tf51^ iflURl, TOlfcl Cl# 1* 1X5? 
it* fi! 4ci i^iiwit* *ito* 
1TO 41^1 y*\i 5t511 TOTO* 45^ fig 
Itl 115 115, 55*5 1CTO1 5?C55 CTO, 
iftlfjl? OTJ* l^ItTO nfwcf* 1*1- 
ito f*5t* 151 115 TO I 

TOlifa 

Wf 24 51C5 tot* *lf55CW5 1^5t*1 
SWi; TOW 45* 5t?t^f ?tfl5 
*Mfi? ito ito fiffei vi ^ 8 

TOW I fl? 45 1TO1 l?t5 4TO11^* 
critics 1*5 uTOt* 5C5I# ^twi 
ifaill 45^ IJSltfl* TOW *TOW *twf* 
lf55C5* Il'ich Ittol ftfl *W* 

* *t*1 15 f*^F5t* 

ifiitro-9 



573 


7*fta ftwfa <2tro 


cIC^lTOllti*. 1972 ] 

ciitiTt* itro* to ifiieia cm 
c^t=r wtw TO ft i 7i7t®t* 
ftfa* cicf 7fflB ^ifttca 711 w 
si!—i* m isita 1777 i*c* w w 
TO mCfitc* tftitfcis *ifaacm itii 
it* 7 * 1 , itc® it^i 'ifmftkm gritn- 

^flll * «WJlt*\ flTStCll «ltWl55H, 

*tc®-7m 7tw t^jtfaa uni 7*i cac« 
ItC* I W ft'it* lf**C7* ci n 
TO * *®H*Jtft 7tCfl, 1«|1 

^tw, * IJtltC* ^f*7l ftr$ TO I 
$t*i ifaici* 7t*7*^ ifife* to •* 
fact citltcitn 7ic® *ftc*i i 7t<i7*t 
ifife® itii ftm 7*1 « Hit* TO 

cititww 7*it* ^fiiti m$ itii 

fcllffl® i£l 7*c® ItCfi I 7t*1tf1 5 
f*C* 5tB 11 to« 2/3t5 Itii 7t*R 7*it* 
*if*7mi c^t«r 7* it®w* i itwtcTCi* 
77®: <*7fB Itii clftita cell 7*1 §fs® 
f ci *w f* i 

•tfawi's c*it7*»7 *^37 «t*M 
^fcn ifiici* citif* itoc* 
^WfcitlT TO to 24 if a ic* «rf® f tci 
ftlfl'® dfis ftwft-nft71 «f7t1 7*1 i 

** to «rc*t«ri <ffrc7 «fwfft to* « 
l^tflt*, 7fftc7 ftftf ftl-Tift* 1TO* > 
7titci* cici* nfifafoc® fttf f*®ti- 

TOf■ft 1C7 ilfft Cl 7®!tft w 

TO, 7ftw uffi ftr?i c7& ®i fcnifi 

7 ic^5 nt*cn sn i nftftfc* «f7ti 7fa 

***$ 71Ttf ® *t1C® TO I TO TO <1* 
*tCft**C*f TO TFltl® C5&I 71•:» *C1, 

crti fie® fci ici «tt*« vritfa, 7t*« 

flit* TO I 7tlC7* 771, 7® 7CI7 


If* 1C* Itftffcl 7fil7fN®tW * 1*C1* 
ctfci ft®, it* ilcn feitroi * c*n ifaftlBc® 
l^tiT 5 !* «ff7 « ftftiar f*®tci* viTO* i 
iff® if* ‘off « fawfc**’ Clll 2/3|B 
ffCIf I^IJI flffft® 111 If, C^Slft Tftlt* 
TOT*IB 5tf!t*1 7^7JtC®f 2/3t© fldl 
«1*7 2J7tl 711 llt^f—fiwtci* fCfltll 
®tlftf®l ftfifta »ii^ ®*7W* CfVff*i 
®?itc* full® f'<ri«i ft* citu ufecf* 

*t*1 *Mt* ljl*1 7*C® 

1C1 I 

7^*71 ®lit* ftftB fmif (cm 
C77t*, lt^C®1^C#.5f|ftff, TOft7 sfllftwl, 
7t?ft7 ) ft* 7C* C7®ft* 

ac^JffBl fill 7.77 *1 nj771 

«(7tell 7csr Jill 7*1 tft® I *1 

men ftfBi «icb«l «itcn« tow. it* *tf*5* 
*ft«*1 llll ‘C7tfftwn 'Hflt'lt*' l 
sstd m-llft® 71 ftltCl <1^ Ttlfll 
f«*1 H7t*~2lf* If* ®7®S lfi> 7C* 
7t*1t?1 5 ill* 5jB 171 ^7 «t7M 7*1 
*1«4^* I 

f*^tC5i* flf^l "ftIt* flftl ®C1J* 
7Tffltft7 IjtlJt^flf 7tC7t*11 « *ff*7tlV 
lift® 1*C1* <*71tft 

If^l C7tlU* if 7 tC"fl *|f*7Wl ftwtl 
nfflll 7C17 If* 7tc^ w 7C*Cf i 
Rfitw* f<ft* ftl* l^c# *lf"W 1C7* 

ititu it?ci* cf\^w ft*»ici* 7Cf cm 

rfflB It^l f*®flC7tCl* ifCltfl, C®lft 

'«iaftc7 il®c* itwt®tit* ituci ftwft- 
f-wtl *fC7 7| C7twtf ften *wt*7 TO I 
4^ TfCfl *511 7 if71171 Itlf TOtflft 
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[ 251 1*. 91-101 »KU1 


¥«fititcin *c* *if«ic«ri *f¥ cic¥ h- 
¥teii ¥tci «tti 5 m ¥tc*r ¥tcm ¥11 
IClfl¥, f¥l Cl ¥rtCi*H 3T¥1 11 fl I Tl 
Clt¥, «ltltl 1$1 ¥C1 4¥C¥ fccsff- 

¥tcit«R ¥ii fef5^$ in ici ¥i i c¥ti- 

<HllB 4 11 5 It'S fiw ¥C1 «if® 111 ¥«'®: 
4¥ 4ffi> I'S «f¥t"f ¥11tl Hill ¥1C¥ 
*ItlC»l «tl 11 I 

itnti fr»tfi¥ *ifa«tii m*icn 
¥t*fi>C¥ fl®tlC¥t1 I51tl «I1 Itn 111 
cir® ntci- ift'stn ¥tPi¥ti *i¥*fti fcni 

fofs ¥Ci$ C*1 f«Wf1C¥tl 1511 ¥1C¥ Id I 
*lfol 1¥ Wtl * itntCII WtCII ClV<l 

fcdtC’t 411 hTII fiwfl *lf«11 « W 

«tf«itcn iicitfasti itnt^titi 
itfi* ¥ fin fiwtiftiii *rfi¥tn isita 
¥Cf *ifiwi i¥ cm «wti c*r«il icici i 

¥t1C1f1 fill, ItntCICll f"l¥tlft ICltll 
cit <2T¥tC1 ®t*ri ¥C1CH I 4$ 

d¥t1 ltC¥ ¥Hfafl»IC1 Itvilfw II, 
CHC* *lfl1?C¥ fec*1% IC* ICI I 24 
HC11 ‘®tl * futfl’ *tfl¥tl Cl 11 Itfl- 
«tfl¥ Ilf 1J1$¥ ICICI, C1«fl 4¥3 
¥C1 lfi«tn 15111 ¥t*jS tfsiW 

fig&l 4frci itH «c« ntcii *ifaiTfBi 

W Vlit fc*t»IC¥J l^ltl HCll ¥tlf5 
ff ¥C1 C¥*11 1t1 11 ? 

antitt***ftfcrimi 

'•(fill vpT fiffo I'enti *fi *211 Wti 
« ntiwtcii >ic$ ciifet^ IH »ii**iti 

¥¥1 W ICICI W 4*ft S$*tC1 nfi- 
itnitii figfei mu icici i *ci 
¥¥t»i 4*tcii utitw*! *ifawi *tfi 
¥ci fi i nf-5i icii ftm miti i^iti 


finlv ¥iit^ ¥i« 4i «iti itn in 

1C1 II I 

«i ci i& citi, atitntci ^ifefmci 
4ils fi^tn citu nits, itw 

ifiar item fim*tci fcw m ntci— 
*fci¥ It«tl itCII ¥C< 4^ fi«tcia 
<2fcit¥l1l *t?8¥tf*ri IMtl ¥11 HI 1C1 I 
¥ti *ftitntic¥ ciar ici 4if§ fiati 
nc^ ^*ic« *ftin ^i^ in 

itflf^TICIi Hftcil ¥11 ¥tm ¥Clfl 
41^ ^Itcwi ¥SR¥C«f 41 If^5lt5¥ «t«tCH 
»TC¥« «ftH1 f¥g^1 *ffits'® I Itn ¥1^5! 

1’iti fiwti i^fini fcifo ¥ii cic 5 ® ntci i 
fasten ititi fm fici c^ritci ‘¥1$5f 
¥C1 feki I fmi ¥Ci wifti fiartcia 
CH1¥C11 fl11I«1 flltci ^ ¥tl 

¥ici i 151 mein nitci ^tc?i 1511 

*1"^ C*1l¥C11 1¥tl¥ ¥1C« 

nticii 1 ntitnicii fccitcn ci mi 
*tf«citPr«ti ¥t«t«ri ¥11 icifu, «rf* 

111 > 1¥1 4¥l5 ¥C1 ^f^ntf?t¥tl 11111 
¥11 ituli; <2rf^citPj^5ti *ri «rc«j¥l6 
«T1I lifter ¥tWtI11 ¥11 1C1—4C^5 
mi¥tin e i ici 5 ® iiffani nfcut 
icii 1 

*rc$-**iCT ^tw * «Ji4^t 

*lfl1C11 fl¥I ¥11 flfl¥ I¥ltl 
^■t^¥ 1C®¥ ^¥fl 411 flWtdl 
fl1^¥1 ¥1t1 §C¥C« ffCitmi frtcit^ 
4lf5 Itw-¥»IW fl¥tn ¥11 ICICI 1 

4| fl¥tC»I1 ¥2inf¥1 ¥1111 «flt1¥I llS : 

( 1 ) trcit^ili ¥c«fi ¥ 1^1 41 ^ (2) fa¥l^* 

CH ICII 1C1^ ^^Itcil «T5tll GW 
¥Iltl 15 ¥1ltl ¥Cf NCERT-41 ( fl^ 1 
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-arcfrtai, 1972 ] ftwm *mw 


ftw* ntaaai « f-wcr* at^f a *ivu ) 
*tca atfata aaca «ftr^w3T aai atafa*, 
f*v cvt=r wwfti «tat»i« 4 artntca 
«rtata csfci aai aaata i ^i *t?i nfaa 
*C*a a*tia *m fo att<S-a«!ta 

fa«ta fiata «tffe iaatft atsfwja ca 
atitn fatataa, cafBca« acatfe^ waa 
»rc* facasai aca cm *ft fefcs i (‘«t* « 
f^atfsi* nfaata «Wti i^arta ‘fa®fa *M«V 
Wa aritfitt «m* arfcaj i ) 

Pwiftaa acar feorta aaata afc$ 
*$a a$a nafal-faaWti ail wtacs aca; 
v\ at?i «tta a tefa at«*i * asitfr fata 
aaca «re\§: s’afa «rffecatfisi « «ra^a 
anal aai «raata I afe *ia «tfocatfi$1 
r i «ra4ftw fafsa ia *Jia‘ fawtn effisra 
cica* at®a feirtflr *rtaai aai cat* 
*rtca i aaiat*ta at «rtcr-*Ttca cm aa atca 
fawt*i"i*fa ^ar faaaa* «rtca, caatca 
fiatf c?a attar attar fata areata ^tcata* 
aats itata *ta *a I a vet ifaa aa 
iaattaa at* cita ai m cat* 
ate* aafe atn ai 'sita nuff aai ati, 
ca^ta a facia «tatt*a «rcat*4tiai 

atit* i 

*tart atsjsrata a^a aatfs^a aaifcfa 
scan aaai **a aaiaatfaa^ feiita 
ifaacwa nap cita ca 5 ® fiatfe fa»ta 
«ra^a ^tcatara amt atafaa, cafe aatia 
^rala’fa *tw atife at<a «rtataa i «rf* 
^a ai aca« 2/3 a*a w <3? aaa 
^aa^fa aiaai ftatafe atai—fa«ta ®a- 
fetaaawi «rrcfcra c^afa fatia feataata 
^ fata i nfaataa a«r$ aaat feiat* 
a^ata aaca **i mafe «ta4ffa afaa**i 


aai am*, «rtfi* atatcara artF afta 
aa aaattaa atca «rtcaaa« aai atata; 
«al nfaaa^i aft« a?a a?, cawtf a^c«i- 
satca ac5^ atay aca i 

*rfaaa «aa fa4t«l 

ifaaa «acaa « «raa 'staa 

fa^rnat^ a"ia atita 1969 attaa «taatc< i 
«rtitft aa aacaa at<jj ®*taa fa^atS a*«jf 
a«fi ata^a—^ia arti «rcarta1a 
«rc<a a^ta atatai faw fa^M a«afa 
na ‘fata «raaatf ai’i^ca a^®i-a^ faitca 
s aac« itati sti aa i 
«Ttifat 3/4 aacaa acai att« ifaaa 
«acaa fai 1 ®*! fafa« aw «^a{5 a*» 

^ta arc? ic^ a«ii aaata i ^5ia ^ vata 
fa®tcaa «aiS n^araitii ftna aai cat^s 
itca; caatca ‘atw-fica’ fiattia ftart^f- 
caa ^fa ciai acsi'ffi aaata 

aiaai itata i 

ifaacaa a^^fa ca aafaaca a^atca 
aga aca ifaaaai aai ^ta«a ati aca 
aa, c*rtf*T i" t ic^? faciaatca *aitta 
•rtciteai aai awl i * at?l atfaa ‘atatiia 
a^ a^si a ‘fiaftfa scttitarta ifa’ 
a^sta ajaai, atai atcaa fawtafaaaa 
itii^sa aaai, fawta-ciiacaa aaantwta 
^tcaa ntffifna catm^i faata ata ca- 
«fti 4fati—aa« a^atai c^i 
itaca i cafe cafe ait«i aataa, ‘ifiaiRta 
aai can «rcaa awl, fai aatta fa atca 
antafa^s aai area?’ artata ^ faita. 
ifaacaa w * watsarffHi ata ifaaata 
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[ 25n 9*10* 


<2ff«it*r ^ to«wi ^ttf,< 5 tc* wttf» w 5 ® 

faf&l *r*rc * aiq *n <5t$t*i nfi- *ft*r*? *r«rtwc«i ^ ’f*- 

*fi[l fa*CT$ srt^tfirc C*tf*T®t* irWW WWJtW *1 r &\ 

i w*»it*tiww wii fawt* cr **nff« *«1 i 

fctff 

<§■3* n«-nt*1 ismt?* sfs&fa c^» $fai ftcra fH*t 

fn^ C^t=T «ltfa 0 *fC* *f [5 * 1 * *C« *t?l^ 5«$1 ^¥, "tfoV’TO, 

*it»i¥^B i , ^t^-sftu^ *tifcs ^f'Mtin <n*s*t* swtffe* 

(c*r*ntfi) w tow 1 f^=r (Gene) nt*t* frtftwwi 



st*f& <jh* cafa fcttf fan *<nf« fcrttfFn csfci tor 1 13,000 w 
c ^ 9 %m& *ta 90l5cf c*t* c*«n ** ^ts wn cBfct* to *0 ^ 

fcpfa fcvttw w** 1 



'8 cSThTTfs^n 


5t*t* iRww 13 «rr«t§5 atfts 
f«*n *ifsitTi ^i*rn ‘®ih « fiarcH’s 
■ffbH I^H* W$CB &faH I CltH Ht^fa* 

Hfafts sfticn «ffN ims «(i 5i hhi 
hc? i ci chch 15 nffw nfiw 55twt 
M 5*3ta ^fa 3 hM aRatci— ‘®|h* 
H»fH’ fni? Ji^fS fasatH *ifai*l ititc 
j)®Rh «Mi3 5lt5—titcs ^fatcis c*ifai 
can 5fsits 5ft5ts 5tci i «m itf a 

^ 5tW1 HCH 5tW 5tC5! w 
H*utfS itc® *tttii fa^rciti 5 fiitfaits i 

h*^ fasatH fin? difis Htfn? *ns, stif* 

^fiti ilvii atiti—til Htsi ssfat® c j r 
**IS 5HfHtmi «rc5^i ifni nfsnffa 
*tci i «^« it*>ii still $t-Ji?fB 
"■fall ci «TftPfS v ntt st*i h:?, sts 
^tilcn ^ fin nlft* i sit bluest 
TOWS HC 5 ?* f|H, Jit ftsiB tlf&CS CS 1 ? 
w Htircia 5 ihIh itttil f-itsiS safari 
^ itn Hit, iftni stats fi«tn fi5i 
««f&tcsi chKh? rta’lc? tfftis ifasi 
^fastt*—stitc* NtH * nstusta ys 
Cfftfen sfilftfl 35 &ftH- 

9 i'5wa nj nil cieu stiffofs? ^ftir$s 

Hl^r iifVn * 55 t=? * fiats’ stitsci 5 t«K 
^ StftltCf, 5t* SWS wftiristn 
”‘ lfl< i ittcs ntcsi cnt 5M stn 
^J«fn sHHtstsns citi*iu stin 
^*1^® 5ii i fftin itttn fiats-isi 
ntn, fiattHi ftro-wr niWti 


’■riaritfi® stits ni^fa imi 5ii i 
CHt 5tl< Cl 5t<fl5 Ht?*lT «lt3 5filtl5, 
states hw ntt i *ts *ffsi nns ifin 
‘wtn « fa®rcHi’ cHif^t'i 15 5hfc>r ^55[ 
h®|fi5 *ffa«l 5 ri asm 5fiii i|*?il sfiti 
^llfw ^faatc^H i 53C^l cit hi *ffa«t*1 
v nit, ^ «rl5 cfti nfi»tii 
H5HC51 nw ‘wtH 5 fawtCH’a «l15«f»l 
?fl 5t51 itw HCHf 5 Hit I ftssICHI 4HH 
C5tH fan Htt, Itfl ^t 9 lfl5tl 5tCHtfs^ 

v nit i Jit nfanti w fin 15 h?Ih 
CH15 ^STfll 5flltC5H I ^^J)5iS5f5 
«ftHtcn -rff® 5ci, *t5l itn fawtcna 

Hft^s H3lC3ra ^ H" 9 !# f5 Jit CHC"f ifftll 
^^7ftC5? aftnftHtl CH »I5 HH 5 
^«Prff 5 3 t 5 H «Tl^fH 5 flWfPW 
5titwi «ffiCH §*f»irai 5fi:« *ftn hi, 
5t5twi 5lC5 ftwtHC* f5 51H11 
fic® ntfiitfi ? Jit «wi ^5ti iftc« ntfi 
ci, «ih « fiwlH Jit fai:i «fiiSi 5fiitc5 
Hi*—’Ht^HT Hl 5 5 filtC 5 5|51 lf»lC® 
ntffl HI I tits 5t«1 5tltC1S H3tC5S 
HWJ sflltCH HHt5 CH fl®tCH1 

Hft^ *\&b ltt« 5t1, t5tC^5 CftH HCHfl 
Hft I ff« ftwlHf 5 HHtC5S HC1T 

CltntntC’fl ^15 (Communication gap) 
^®S itll itll tl^ftltC51 Jit Htlts 
5 ti 1 3t*1— 

* Hill tnf^WStt 51 nfcfjitl fff5I, 
5fH5t^1-9 
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[ 25-1 a*, 9*1-10*1 




(1) fatBft'TC faata fat-U 

a^Sj c*ftataa fans nta ^:aa I 

f-tsfrai cam $t*twr f-fafnta &6ta sfai 
facsrcna «ftaaf ?fa ?faai 

—■fawtnfens cvra ^t?t?i *s<8ta 
c*f«ri nfa i 

(2) ^falfaa* fawfa-s#,* Stal CS 

’ratrea w ntfas ntcs, fastens 
stall fa^*i at? i 

(3) stea w ?$fs fn^a atfasl 
fa®ta)ai *rstt*>rs agna’t an^l ( atel car-fa 
w w?^<) c^tk *fhi CnfS9l «*ftc^=r l 

(4) N5t?t?1 'SltSttSa ^StCW St^l ^tSl 
fawta-Prcta ^t^rj 5 ? ?^ca faai, n^t# 
fl^t^SI W« I 

citato ▼fan wtft a^fe fastai* 
frwf at? i <st$ ^fstasi «ttfaa 
*ffs-r avrtas st^tnl cs fa«ta-f-r*ta 
at?a ?^a,<i& a?s afak :s\faf a>fo wta 
n?«l a'fat® ntoR at^ i <st?ts sr*f <stin- 
at<nta *rfe* fassttaa nfa& cstntcatn 
itPtas ?lt<$ nrta at$ I ‘^taspf Wi 
sW 4$ «itai fasts «w at$ i ^n- 
*tn«F fossft fists *ri$ w. 
^51 stetstf—:s nfsf* foaaft ntr?ca>ia 
fntnatn we s^ata, sst?rt3 faasfttas'e 
Pw ?s ai1 *Ftn «rt*afc*fa 
fawttaa Pwi-sja^i fai^tas n^fta ?tstc<i I 
atrial Pwts at*a ?$ta —*$ ca\ftf 
alfo asfaa at *Tlfcf«tta « ^-stanf?^ 
«re?nai *si ?s, <®ispa fassfa « natters 
nfa& cntntrstn w ?^ca ai I 

fs^ta ^ Pr^t ai «ratcaa atsj *atai 
aftfwfr sen ai t atsi <jfitstr5 aattara 
fawtcas cn fiws «ra«rta, sst?t 


«rft*ts afssi c*ta *r«w. *ffBCs 
ntca -at I ^tatcas mi fawftas «tcatn 
ntstsis: -Katafe? ?$si ifastcw I nfsta v, 
aitc*a *ra a^ ^»i^taitat ^tpf^s ^^afcw— 
S5f«?l arf^at^^ta *it?ac?F -taa^ ^Patc® i 
tfltcaa =*t% i ca c*r:i 

'BiPatn't atka «rtc^—it^tcaa 

fa*N*pa5 aftaaatai 
?lai i Pifi^ha, 

^t^ta ncaaitnta «f^a flfiita atai *$. 
arfaat^ta «itf%^ 3?^ P®*ta fa^ata 
«rwi ntca atl i 

1972 t^kaf ^°c4a «ifn- 

calcaa m*{3 'sat^t^t-R-u. «[artn^ f*r. 
c^. cat*r cacia ca^ta-iaaaii >iatatcaa 
f^sta^f aata ^rt^ti ftatftwa i 
«fiJW^ cat*r <awa iWI-ftati 1 ! I *ffa- 
^siai a«ta^ ^rata 

i $l*ta ac^5, -srtaat^ta P*tfi *tfaat c i 
« <sfkaa ^aps>rtaa^ a^ata 
wfa I |f*n^fa, ^ 

?ra-aja^1, c*TS *f<f-at^, ^a^rfas«i «f^f« 
aiaTta *irirca -stfcaa ^t«Th &*Ps at ^faj« 
•rtfaw ^atatcaa *$* nPaaal ^ 
*n i -t?ca «iaaa^ \m ^aatPic^ tfkaa 
c«itv f^ca i |ftc« aft a caaa 
^ai *rf^ta, -rccaa’8 ^if% ^i5:a ail 
fans *TfS«r a«,*rca 'aitatcaa nPfaata ^ 
'fife ^?pc*ia ^ ^faatc^ i w *tfa- 
^«ata f¥ afta, Pf -tna c**$ ^nfs *i 
ai^i ca?fa-na®t nnfatca Pena® 
a?p|5 affn *tfafuata 2003 c*tf5 
Pfacatcna ^ntfai ^faatc^a t ^ntP 1 ^ 
a^w ffg ^Ffi> wrtft® 
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1972 i VS 


3n»lt3 4C3t*t *3f® *t3tE* l 

4tt3 cq 3s$ft fa^tq? 

pwfa-ft** ^ h®tf33 

3JHtfe* 4«t3 3%tC5 I 

fasfa «(srt^f^t<f < 433't<3i 
4s"s *fa*tc5 t;t3f9>^4 «f®« i csfe® 
ipf% ftw «tW5sn arftTtwrs w 
qww* *tc* 

w ^ftw qftittB i $*i qt3tw 4tsfei 

9$3ft$ i 3t3t3f33 
»rts, 3*(l>3M3 iff4T, §5'5s3 3*}sf 4l>fa3 
333C33 r^fe apW *t*1 

tefa’Gz*. i «i$J33 *lft>-r 3^3t4 4(3- 
3iwfa imiw «if® 3fwt«^ 4«li 4tw1 
ftq 31—Jit 331 3[(33i 3 fare ntfa 311 
fas *f«t3l, *fM3 4^fa 3ftS?J C3 ^®tC< 
?fol ’tftfl*! §333 *1P63 MwU 

«Ri w 3(ti sRRsr ^<r«f 3ftre 
*$z*\ 4tc3 fr^jfwcn ^tPm 
*it? i ^*f$re§ 43t"r, recai 

nf*53 33 33 *i*5tre 3p3tre I 3^Ht3 

nffl*SI3t* flfojg 4tt3 f^1 vi(v C*fWf3l 
ftc« 3^3t3 *I33t3 4«ft3fa 3f3Stt§3 I 
«t*i re % qtrej qt® 3ts, vs’st 33*i i 
4tC3 ^ffa>3«*i 3^cq *fw 

3C3, <p faa « 4t3 
31^13 C33t3"W1 q3t3tC3 313? »*(33 
i 

"13* ® 4t3 C33 43§ 9f1^fl ^r5 

b tf1 I 4?$ 5f3l 46«l ^E«1 C333 *ft^ 
b cq 31, C»3fa 4t3«f*lC3 43E^fa'» 3tfa3l 
C3C13 §*fa>® TO 33 I 3M§ 5|tM « 

*^34 ^333tnC33 3JtntE3 qt3J 4fo&1 
*l^tC4 4C3t43 I 

<tW to^jfren, Pm *ffilW3l, 


ff3§333 4<f f%3 331 «{ft*1§ 3plltft I 
4t3 ® *r*EW ’f e !J^C3J3 3t4l3 4t*« 
4t3l 4C3t^3 I C3^ 

«nf331^ I 3f*FJ ^3^1^33 f3^f« 
t^t'S 4t3l 3(3 C3, 3^53 3E«T ni^l 
3V?r^3 9 ^4^qv»1 «f^3tn I «J9 3I14J3 
^q3t3 3tCSfJ 3t , St3t^3 , lf33t , l 
33 I 3^Ht3 3ll3?13t3 t?3^ f3C353l 

331 4E3t43 I 

4tv 3”3 e 3 3fqc^ cn:q—ffearfS •ltd'® 

««t3? 3C3 ??C3 I aft^l^cq C3t3t3« »m 3< 
f3Cqtf3^i3 ^(3-5133 3C3J <33^3 
f6f3^3« *jtr<Tt3 3^t33l 3j$ i ^(^34 
nfs^a^fofq <H3 334 nfors 3i*(lf9'® 
^^C35EB C3, 3tt«1 3tfijq I *3B*r 

C?31 3(3 C3 ^fVt3Eflf3 W C^t3 

®t31 ^^3(C5, f3$ <i)^C3C§3 1WlU 
C^Q0 C3? C?3 3t^l ^3313^ f3'5t’T 
^5^ Jit *H 3t3f 31 3f3^q 3?3 ai(3t^Cq 
^1^33 fbt3«v3t3 ^3fn C3t3 f«T3 «ltf3C3 
31 I C3 7 m ^3313^ 4t5lt3 3t3l <®(3E.« 

y$}* i|3 1921 ^(C^f 3b’o% ^rs 3(331 
1971 tm 14% 5t3(C5i, ^t^l «(q*q3lil I 
SrW 9(3® <q(3 10% 3f33(£^ I 
i^RqV'fJl ^33 3 Tl3l ^^3 4t3 14% I 
U(3t^i;q« «nt ^33fir^ 33^14 3?® 

3f«tP| I C33q r ff3q^(«3 3t3l ^ *13^13 
33l f (13 ^|C\5 *1t£3 31 I 41133 4<^fsE4 
fft 3[513J 33trC'® ^C3 I 4t<tt 

413^3*1^4 q«*335t 34| ^tcq ^3^1 ^13® 
4tf$l3 I 4t3(3cq^ fe*l^P flB^r^l 3<1 
4.'3f5f3, 3KTE« 4(3t3Cq3 C33(4 »t«J3 

33£qt 3i3f3^»3 31 f$*\ 

f33B *1<t nt|C4 I 

4t^f33 R®t3 C33*l f33l3S »tC33 a?3T 
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[ 25-t 3^, 9*1-10*1 »rt«01 


Wl«t * TOWtif 


^ «t*1 C7»tt* ^3? *f33l $ftp5 

ntw I c*r*t 33 , f%®rt=T « *ntt$3 

3fafr$1 ^5^ 3lf$3l *:$ i <$t*i3rt»it3 cftlS 
c*tfS 3 * 3 * 113133 :* 3tf*w f«wf*t- 

«T5t5 3t$»!3>1 3t<S I fawfa-Sfrfa C*l$ 
*1^3—C3 *131:®? 3tg3 f3®tC33 
( 83^53 $^ 3331 * 1:33 

nttatci i 

^t3*l3\sl *13 f3?f$ 3«,»fE3 

*itfli «t?iw $333 «r*:?i3 «jf3*tvft *f*:33 

m ftntfir* i vi»*r «rnt«f3 

arfo3t<>rfe ®r^ §333 «r*H I ffy, 

f"f*i» *nr, ^r*it*ft=T <t«art*i- 

3rt*t3 *rfai wt«f»iB *f3ps *ftf3C*i 
ft®t3 « *i*it:®r3 wj ^ssi ’ifosi fe$C3 i 
c*if*r^ f3»t:*i3 *1% *rl3t3*i *Hs>;33 *tfw»i 
^3 -W 4tt*w fr:3 i 

f3®l:33 C*ll 3t%3 3t^»M3 ^'$31 

<<1 *31 3fa3tf«t I C3 ^l3t3 

*rtfe'®j, *T3j, 3ffr* 3t$f^3 «rtci *rt?t 

wt«frt. C3 «t3t* *i*U <srt«i3Mt3 qtfatfc 

*t3, C*|| ^K*11 ^t3f3 ft®ll3:* 

«f*H *ffl: ! ® *$:3 I 4$ CTW 3? f3Wt3>« 
3W <«| 3tSTt$ «f3«l C3, 3tVI1 '©t’ltf i&ws^ 
fi«t*»-nw^irt *»it*q «t*ti **** *«irt 
*13 $3 | ftff «,3|tfa»l, f3«l 

*rfw«fc f3«a 3ts*i 3$ 

1*133 W 3:* I nt:«, f*« 

•iw 3f*i:« *ttft *ii i srtnt^l « 
faft 3C3& «fl6»l I C*ll «Ml 333 «psw 
fawt:33 f333 fif*N *31 3t?, W *rtWH 
3t3l C*t3t3 ? 3Jftnt*l 33<, § 3 $ C3"f, f*f 
?l:3* 3^5 C*Pt« 5t=3l «t3tl fi«t*l 

n^*ltkw 313^1 *f33k* I 3t^t3t3 
f3at3 —A C*Mt3fr *ltSf *ft* C*t3 


lf«l 3C^I «Slt32f3t3 All 
fiwt^Pra >rff« 3I5C33 C3f*r’Tt«R 

f<®t3 ftsFf* W *MlBl 
^r^ 8 ! 3pfflC S *^C3 | ^tcv5 ^3C^1 3C3i 
*13:33 «fC3t$f3 ^C3! ^ 3^3 

C3 C3l ? lt3»lt3 3^f^53 3f31 3t^«t3l f3®tC33 
C3*C3f «(3C9lR^ ^3tC5—^t^t3 
«WS: *I^tC33l 3^1 *(1^C3, »31 

f3C3B3l 33133 3^ 3^31 C33I 

ftfC3 31 I «(«#(t3 « 

C3tnC3T33 C**fC35 ^C3^*| 3j|f4W 3t$ I 
3t^»t3f3 f3B3t3-6^1 33F3 3t3t3*l 

3t?3 f3«t^(.33 3t<f3f«lt3 ’T’rtt# 313^ 
ntf3:33 ^3^ 

3^t33« »ff$3l fcft:3 I ^33 Oflrt <2fC3t$»3- 
3tfVf (Need oriented) 3C3331-^^a 3f>3l 
fe^3f3 3St331 I «T^t3 ^ C3:i3 
3J3^tC^ pD3 3f3C3 I 3 r ^fs tfi^tC33 
«T3j1n^ wf*l^1 (Esposito) ^C33 f3&at3- 
6^1 (Science & Public Affairs, Jan, 1972, 
P 37) 3t3* 513131 43fI& U^s 3ffl3l- 

C%3 I 3itR3l{B ^—^133 4«pfe ^5 W.*\ 

fcvitfir® ^t3t«?fn c^3 C3tn4@ 

^t3«l «l533itC33 ®r« ^3l^i5%tf v\4 
C3t&ff33 f3®f3tC33 3l3f^3 Uf3> 

^tC3*T3 *ftit3 I ^3^f6^C^3 3^533 
3C3 ^33 C3> ’fC33 c tl-f3«f3 l tC33 

f333|S ^tC* ^t«lC^3 '<531 

31 I fff *IW ^®t^tC33 ^3Tt§3l C3«3l 
^3 C3, «<lHn 3 n 8 ^fw w ^ht3f33 C3trtl3 
^ta e 1 »15J33it3 C’PCSl 3C333t3 f<33 

3f»!3l f3C353l ^31 I «T3C3i 

3*31 5^3tCl C3, f3WtC33 C3\fa* 
’1C3331 3Tt^® 3sf33l S^PT 4^ 3f3 fifC3t®r3- 
311^^ n:333t3 313*3 f^3t3 «133«1 C3< 1 
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futfri fnfw i fti itwr;- nil?, $t*t« $tfai c^fni n i 

«mi « c#w nwii-«f« ntntntfa artqntvit* v*\ti wt*« 

ntfwi $t*tc*? *?c*r feat* ufa* ntn fassiftt?? nntn ^ ncstsR nfaifti i 
nl i ft 5 ? *t$1 «i»tf c?i«fiira« a&rt 5 ? ftfwr c?c-t ‘e*fa "ife 1 * ®T**tfsf 
$nt«wqtfff nwifa $tfn* ?<S*rt* «twtn 4*18 c*ftfaf newt? fa*® *$®i 
*$®i $fatc* i wfcm*i«fa nf^twi "?*al*:*? swift? fi&ftpi $ft 

mw ftcVW wMftttS «rcit«f=r (Nuclear reactor) ifo* fev[ *fc»TS 

ftfertu afafrl® atat® m ffats 5 Jts?tn»c»? e* nfol wtfantoT 
ft®! 5 ?* fitntn fft®i sPntc^ i *$c$ nte® i «$$ e?e*f $tl c*ih 

4 cm «tt<ffaf «rr#t«r^, cm® feww® nwn tftft 8 ! wMac*® fnjtw w 
ftwtm fircitn *®i i c*?$ e® ns® i cm® w®!® Qwmi 
4 cm fiwtftai ffastc* 5 ?—$t*tc$ mr* *t®« ^ wi *nWh® w*i ®tr<n 
h|^ i *i$ ’fftn ®vrc® «rWw? ftaft « ft1$*« wt*cf 4 $ nn fa®e® «?$*& 
ai^pfaii cm® f-w tontm |fnfi ?>t® i 

*fatci i «jc^ aflutft, H* "«Hn artmfar* fc®® 5 ? «ifisi nafta 0 } 
'Sfes^fa f*? aft®® wci® wit® nft$ ft®tftc*f® fcc®?tn« 3* 

>itm at^s* ^®tcs 1 ?ft i^ntm ‘n^r wi^*? 1 f&st®* fic^att*?'S jach® 
fan’ ®$itct, $t*l fmtm ®ni®f® 1 wtfaf «?fltftft® fnc« ntfaw ft®tft®l 
in nft® « «rnft® sw^n nt®lcm® fau-wnh* nmf®$ *ftrs 

qjftt eft 5 ? $cn® •tfaf^tn ntfal® 5 ? 1 fa^fena ^^tcnai nte 

f^fsrvs c*? 5 -ajaii *ifa- mfs® ^ ^1 '(tffc? 

<ffsi« ht! 1 ?c«i '»fa?c® eft 5 ? *?i 1 ft^ti e 5 ?^ fa^tena ft®f ??c^ai 

rifff isnftn ^1 *ic^, «t*l fH<(a*i ffaata «rtnt«i: fff^l ??fO fo§ 

«?afti nil 1 'ntotefs faatftc?? cfci n^f?ia nfawfat® c*il nt 5 ?!? 

fitcat 1 n^s 'f ’ilf 5 ?®? • eft 5 ? ^ta 5 ?^ c’fci? 

e’li-nH 5 ?, nt*w «n?f« nc^^’ ^1 n^i«a ^it 1 fa®*tft * 

^fafta fawlftc?? ^ ^twa*iwic?mwtc’f?^ff (Communica- 

ncatff 5 ? I tion gap) *[1*1*1$ ?t*T ff®C$ ntflc 8 ? 

«intn 5%^*, $t^tc$ *ts* f’fatt 5 ?? nft« ‘Dft^i 

ntw *1 *?^ stc* ff fw ffac$ntfac*i 



?taflfaaa*ri 




«ta<Aa Malfar sawts? alattfs aaa- 
qaata «itw«1 ^aca^i *ta cal aaa- 
wts «fata fca?a«l ataftft i wtft 
carta wft * ^ats ?aata mv 
ataf&fa a*a( an^s *a i gsrt? fafes «f?ta 
aaatart^a tfajtfaa acai ataf&faa ita «(al 
*wif I 

afafcft ^t*i c?tai cac? st^ *t«f, 
i>\ ft? Bft=i1 at* ai1 t: *}i 2700 ata 
cat? flatai 4 ? a?«i ^ajata 3 ’I fa *tcaa 
?ai *tai% call ^5 w ataf&ft! 
'stawria atatfaa ertBt=r art* ftwn 
cat? aftata *1 atc?a ?tcaa faaaa as 
ai «^?5 % ( fafc-T*?) atw fa^ mi* i 
Gracia de Orta atta 4? caa? 

1563 *itc*i atatata * Pn?ca* ataf&ft 
f-ia >w« fai? faaaa ftwwi feft 
«ittai fatat?a ca, aafaa cat? ftai 
afat?ai ^stwa niTarcaia aata fa<?a « 
atatata cat? ^1 snfa ?ta <(a aa^car 
fata fata aia« s «rtacaa *\\y aanM\« 
fan ca® i 4 * ^afa *ta ca sta c*tn« 
*lt**1 qta—a| ?ai Gracia de Orta 
c?Wt« In? ?taa fa I 

atatatta atafcfat? ‘?ta?f aai i 
«itaa afr?ih ‘?ta?f -tart? f«?$?ta- 
fwi (Qiifa) ?tafaa i «jtaafa « ntafa? 
«tatl ‘f?a?i’ atta Cinnamon ai Wtaf&fa I 
<ataa « *ftafa? afi?n«l ataftfaa faaa«i 
fat^ aatsi—‘faffa-^-ataftfa’ * ntaft? 


«tata W (Jar) »tta?a *nff?ai ?tfc— 
«¥sfn ca 5ta ai a*t? Cinnamcn ai 
ataftfa aai *a—<5i sfataci »ta y* ai 
?ft (fatafefa’) cat? flttt ‘?ta?i’ i 
j[wci *t? ‘atafafa’* aai ?t^i i 
‘atafafa’ cat? atafsfa, staftfa ai 
ataftft—«al aa $&fai> it?a ^afa star? i 
nta 4t? a f .?s «tahs ?aata ?t? 
‘atTfsfa’ (at?=?tk) *wf« ap^s acacs i 
ataf&fa fnatcatata c^tfi^ta (Cinm- 
momura zeyhnicura) »lta? <1? a?a ^tC^a 
ft»i cat? at«ai ata i fa^*i cacia af?c^ 
<<1 *rt$ «ip afaatc*! aiirt I «tfl®aia« 
afa 5 *! « af-sat^a 3 ai:ac 4 fa ^ww« 
<ataa f?i nfaatc*l caare nt«H afa i 
fafnai^gi aa a^' naiaa ftaaa^ ’ttv 
«f»i caat^» %a| i atartsr, caiail« 
anal cacia fafoa ttcaa aaaafafls atata 
?taaa^c? c-ftsraa? ?? f^atca 
w? c«ifn« atac^ i 

faf^» <f*ta ai^ta «rtf ■sta'sa^i « 
gtc&ja «itni ^taasfa caa faait« i «u 
aicital-^i ifltar cac? I^cattna 
can cat? aaata a?tca faf«a «rif& 
facaa^s: «^taF * ®fs, ata Ivtaw %tf» 
fiftBicacaa faf«a srtaati facafa^i i 
fam ?)taa Bf?ca ^t«tfa?«tca 
ataf^fa atc?a ?ta cat? atafsft 
at«ai ca'si aaacac? aitafa-i aa« 
£la afit?ai 'stca^ a*uarcara aaca 
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fa^q cat* aiaf&ft faca ca^ i ^atana 

aft* CMC* atsf&ft fafa* Ofll 

aatat ata «i'f « ?taf*q i ^avFttq 

, wiwt« t?t f*q 4^ 

atf*!?** 4f?*-afat* «tWa «fFf* 
atatsi i *ai 4 $ *n ^qqan afa*c*ra 
aqqi carartS **tat*a «rttt *arei i 
beaten* at«rt« ataf&faa atafc atfijin 
at*ta apw atafcfta <sff* «ttT9 cqt<® ^a 
cat*? ata i 1501 $fca? m sjtajsn 
4 *sr 'aqarra aft* fa^cqa 4* at*ta at* 
aaai, facias: ataftfa aare 4 * atftfaj* 

*ca l af?« 41 «f«*{5i j>Rf facia 
V far, <»atfq ata awm 'eqart* afat*ai 
4m 4atta ataffaa atft*r ife *ca * 
f*nw ^tfa*m fa* ta *:a i 'wtwrai 
araffrfaa ajaata vfastta *aata cb^i 
*«f*q i fa^caa ftacei^a 4*wa cqm* 
«tai a^Mttaa a® aja*ta *at$l « astwa 
fata aa cat* faafa<5®tca attaa ®ta ava* 
ata sta *tf?ta ataf&fa tefa «ata 
aia^i *arei i 1536 ata cat* <atai ftafa^- 
«tca atwi caaa^t* atafcfa aat^f 
aca stga «i< fcat^a *at<$l i 

*aart«ft?a nta ^t&ai atfastf* ^t® 4ta 
^?ta fttia «rsta fasia *taf*ai fa$a 
^utstft **artsrt*a wa'lta fa^atai 
^^a ^ca fedfta i aat-'Sffe^a ®t& ai 
fa^atacaa ’reap ^ «t>i ajaata *at*i i 
^tat^ *at* *ca irtafefaa araata ?* *ca l 
a® nts«fa cafe* «tt3 ataf&faa aaaat* 
^ca apea *r* aatata ®tsai q^aa 1767 
atcq trtaffcf* *rtt*a sta «ra^a *ta « 
'ftaflfaa ajaata a"*^ta <®ttaa *rtarg 


<*tta l ^«ta*fa fata Amsterdam ata- 
f&fa ajaalcaa atarta 

^sfaia ^cacwai fi*pq 'sifaata aaafa na 
ataf&f^a aiaata ^al’jfa ^ca^caa a^ai- 
^ca ^att*r atafbfaa '»nai^rr«^ 

at®rta Amsterdam CiC^ London-4 ^atC’f I 
a^-s: atafsfa * ^®ta atfa^j fa^arqa 
«rt«ti ^acaa a? aN-sfiatc^a aFt< 6 l 
acafaq i 

^sta^aca atafsfa iteai c’tc** 

•aa atfaoi fac?ci aa fai 'st*t ! 3 
caita <®fn ataftfa asr caca^ 
apai *a <aa^ nbi «rtat faaatcaa i 
^afa 5 !’ v?fsF«i «t«c^ atafifaa sfa acw, 
^sca afaati*! ^ l 4% 

atafsfaa a® atc«a ai i 

4ia« qtat ataftfa qaaat^ 

^acjf i 

atafifa (Cinnamomum zeylani- 
cum) Lauraccae qfaata^^ I Cinnamo- 
raum 250 tffaftfv® 

I ^ttaa acaj 4^*ltai Cinnamomum 
zeylanicum c<w$ «irqq atafsfa qt«1 

afa i 'taa’S *19 ^-4? 4^ta «rsftf^« 
it«i cart#* fflafBft at?, m qa 
araf^fq «itqq ataffefaa w c«t%a 
111 s®t*t$1 ^ta's aw? «fwtr^sa ittia 
*T*i atafefaa iv c*Kre fcq« 

c^aa w *11 qa ^tqq 
qtafsf^a ac«r c^ti ca«ai *a 1 c^spat'ii 

Cinnamomum Wtf^a 4ft I 4a ^ta 

C. tamala I (Cinnamomum 

camphora) 4| «Ptf^a 4ni<<5 ! 

afafcftnte'starsa faf«a ^tca^tataa®: 
8 cw 10 faiJta ^ vi . «ca fawa 
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« fWt* [ 251 M, 9*1-10* n^Tl 

■raw 20 22 f*n>ta nn? «rta^ *rtaf5f*a «Tttf5 ■ «rwt« 

cwc* *ft«ai at* i ^tci* faf-fai- (Race) faw **i ?* i *rfVi stare* *itit* 

fjff, »wt*f*, 10-18 c^fq&ta »wi >e 2*5 twtyrtt* (a*i : fti *t*faf"ife ntsi, 
c«tre 5 caftfakta b«?i *i i *t*r^l* nt»i, art*i *it*i « fre* *rhsi ) Btajs 

Btast* as catfri; *£ ntst* feaf*st*t it«rt* sin **i wi i 



U\ fra—vtafBf* ntcra *f® * ^fastaa* citfe "INI1 


*r*? i *tre* «rf*fB ntf sfc ataftfra Bta—**u *cac* ca, ** 
at* ntsi n*~*ta finite fire n'U *i* at* fn^cn **■ nti care 
ntw (ia< fra) i ntsi fni aare *rt**i *ai st* «ct*ic«. fra sttare <yfia*ta 
anat* *re apt* nt**l at* i ^n ntatans: fits* cares <***<«itn Btfiai ftfctrei Ttcra 
citfr * a^trei nfi*^ ntre i ^re* m i war atafifis Bt* ftreretre *ai 
ra sre a* i ra vt^cB »it«i, ffentjffe, *t<* i fluw *t$i, sstasa* 8 %tPpi 
caatetsfa, l care 2*5 cnf*&fai?t* *w *rtc*fratre« atsfifr* Bttas sta^n scare i 
** W «i 4*fi> *t« ala? nfc* I spfgjtaV <m «ffi Bt*-*ai iff! cnre^ states: 
rearataf atcn x*\ cstci? * c*-^nfi atcn atsfBft few *c*t i fnrere care 
ra ntre i 300-500 fafet* feg ntatara: *rtn *t*ftn* 

n*a * ^tres stn *i 3 ? 8 i * wfatre arfare ataftfa ntre* Bt* ** I cs n* 
aceai nfils ntata itn—atwtft *c«* wtvtt* 2000-2500 Piftfifert ^fent 5 ® w 
8 i ftwa ^t»f« « vin*itca 8 80-85 '»tnatari itw, c»T^ 
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aa ^taatc®* sta ®ta *a i ®f»t 8 cat* 12 attaa ataj atri atatata 

ataf&fa at* tafia aatla dftaftata i&ffap *f 1 *rf*faa<®: a^fa «rtta *! *ati 

•(fatal * fafia «f*ta *iti3c^5®—c^f*raa $c?i a»rttm ^ i 
»jtti>at^i? *ltf3 ai av atf&t® ®artt® *itca * aatafi atti ante* a1f*tt»l 

fa*® ®tt® attta *tcaa '©cia aftf*! acfe 250 ca$>fai>ta ’■(^a «i®a **rttai at I <a* 
atata*!®: at* cat* at* <?«f« *ai *a i 4*a ®fat^ atataas: «fta 3500 a^ *ta 

®ta *tc®a at* cat* at* a^at* *ai *taft® arc H**fa ®t t st®tf'£ atatc® *a i 

*t4** i nt*i *a®fa *latc® atai *ca sttaa *fat® cataa * «rt*ff^i asttai 
atai *[*, ®tc® *caa *ftca* «ivr *tcai atcaa ara*i *ac® ** i ®t* **h cat 5 ® 

aca *rat® ate* i ®*a ai^tfc *t« $ta *w faem^st.a atcaa ?h*i *ac® *a— 

at* *r* $f*ta ca«ai *a i ^jtcatfaata *t*it*&, *t?t$5 1 ®ta, a* 


T 

6-7.5- 
orj-Tu: 

i 

2 *k feu—'aiw* sj®a *ts *aatfl arts (1) 'q-aataa statat* 

*tf*ta, (2) ffa fata *ftat« fa^at *i*f* i 

at*®ata at® cat* at* £®fii *t« *ac*t> 2 ®ta « afct* fafcc*T> l ®ta 
ata ^a^v sftaata cataa **i cat® atta i ^*t® tafaca ®*a *tf® 50 fatatfafct* 
at*®ata Sa^® 5 *tata anal *ai aa*fa a*ta $-ata «cata *ac® *a i 
* *tat^(Sa aai ®atas ®rtaai* I ate- at* atatata 2 ai f®a a*a ata at*- 
®ata aatw -stta 20-22 caft r, &ta aa aa «fac* atm®tta c$# fat® *a, ate® «tt®r* 
a*i*«fq jftfic^ atntt® aai ^ cat* at* cat* ^ca*®ft arai caa *t®atcai 
^ a«tr*i atai *ifcataai aa i sttn at*- **$ atatnt* cat* w**fa at* atata 
10 
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ms ** ?*? fc*ita arai an 

^tr^( l *itl3? fea? 5 tft* 7 5 c*|{*&fafct? 
fcnn ntafi 2 =t^ *r® catfc atlSc^ 

?&? aitts Ftni fac^s a? i wta 
at?w ca a? at* c<? aca. caaftr* 
«Ttl fa^ft? *Tn ?1 *C? ^ *?1 a? i 
ctn? caatg a? HWaft? ^■’nw vs 
a?a an atw* wi $a afos a? i 
itm? « atatft an* an it<tt«fa 
atfcat? fen^s 5 a? i *ff«ti atfrata a-faa 
at*r *rtnr catfc catfc ataafa c$:fc fata 
a? i ^ *wr «afc nt?t«ft 2 cat* 3 fifcta 
*M « 1 can 5 c*ri*6fafcta etc* a?i 
a^ta *r*i? ai alra «tftn a^tfet a? I 


[ 25i ?a, 9a-10a ntfn 

on cam fan i» 4? fa'fll at ft fan 
nWtaft ??ca a?. ?tca afaiafa afawi an 
at? i at«i at«wi a? ai ; m«fai gfa 
fat? c’tta at? call? fat® a? i at**!? 
Btwft ■wtafastn gfa fata fan fare a? I 
«aa fast?? atti? w cat* ataafai tm 
i ntata?^: afa atrial? aaa faf** ai 
«tata gfa anaji aa 1 ^m? t^ 1 anat?*?m 
imfraa *rta mtal fad atm? ?< at?t*r 
at? at? i 

qtl s\i\ *t«wfa atf^a c3n at?c*»i 
c^ta^i afat? 21 cam ?t?t® a? i 
*c«i tfw fcrt atm? aftn? fata? a*« 
'srt^l an at? i ®t?*r? ^tatw «tai ?1 



y y»u n3nt 
< w,-«n ixr.tf 




CJptVfc fiv 


— .i^TuV 'gjM lj> \t^\ BK* 


3«fa*—at«fafa? atmi 4 *:*ti *tc<sa afahn (Xylem), 
*it*i? §*!« ?fa*f (Epidermis) * atr^a «n*a caarcai 
a? fa I OPOTta? ^tca a^rfafai (Medullary ray) 

caai atc^ i 


at^i a« ai, *ira at^ta 
taw cat? ca«?i a? i 8 ata ^a? «t»i 
vtfei ^aa i >1? >r«ni ^rat^fca 

V-<iia ^t^tca ^1 a? i »aa ?w atfei 
sfta^tta nt-f c?ta -it?i natc® ate* i 
atfci atai caea nfai « cat^ cat^ 


fH^c»ia g*a fan atwa aftaf (Epidermis) 
« a*ft|V afaara (Cortex) c§c? ca^i 
a? i at*’! w ?i atca, «rata»: 

^•itcata (Stone cell) * fag cf M n*ftfcai 
(Sclerenchyma) * *tJtC?^ai^ai ^ »ttcaa 
caftan? (Phloem) wi eftnn 



aFlltfta (Secretory 
cell) afttf ( 3a^ ft35) | 4$ fctfft toi 
atfta ftaftfta *a * to*ia * a- 
ca%i fc*ta ajfaafti wtaftto «*i toa fta i 
aWfa *ra am: «faca f#g5| 
citfe ata '»rfc a T * nta atafifta "«rtfta 
atai fta i *aa ataata *faa ««%? *tc^® 
vta mfvta c*it*i ata fata *ftf$ *1 afta 



4?f5 a«i cufftwi i 

cans state* «t*i ata ^fata fats *ai 
4*-4*l5 stc*ia ^n-t *sfvta at*ta a* *a i 
at*ia a* ntftcat 4*15 ataftfta ataj *ta 
4*{5 ataftfa jrfaia fata ( 4 a< ft35) 4* 
fafctcaa a* «w ft$ fofa *ai aa i *{5 
vai aa a tc«ja atfaata mv i «vtc<5 «rta 
to to aaa •tit’f 4at. <« aw atcat attar 
ate* via atatar stn fata faifa* *ttfvia 
fat* *a i *i =n fan ataftfaa vtflsfa 
V»i «ti*cvtfc ata i toa* « fa ta can 
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ataftft fofa ?tai i saa n^fa iwtsatta 
fto-sta «tc*r *t*f via atstca ntfriai aa I 
«rcav aaa wva ca’tai faca 4*fatv 
fagfci *rtai fta ta*ai w i aftrtra ntftata 
aaa vffc«fa fata «rta 15 fani '«®rc=f?r 
*rl5 atai *a i 

^ atisa sf»r cacv« ataftfa fofa sa f 
*tcaa ata cafti *«afa ca^fa ana a® 
vai at* ai i m«fa atwtca ‘ft’*!’ s»tc*i 
an m *ta aa« *cav va i 

*tta ^tatata 3-4 aga nca 4va «rf* 25 
caiv 30 fanttffta «t*i afaftfa ntvai 
ata i batatas nfaati #al: atw* atcv 
4^ 10 a^caa >5^ »tt^ caev 75-100 
fvwt^Jta ftaftft *rt«at ala i 

atata arhtca ajt*rv aia^ta it^i ?ta- 
ftft ^a totia« aja^« aa i 4!5 fata 

(Astringent) ^nv, ^ala^v 4a^ faaftai 

« a>H av via i ataftfta «^t 
nwtr, trc^a atafa, »rtat*r, nv^ar f ^ai 
aja^^s va i 

ataftfaa *tc»5 0’5-l% ^atfl osi atcv I 
«it*i cacv« «icaftv^5 w a atcaa c«»i 

(1%) *t1«ai ata i ataftft atcfa ftv? 
cacv 4ta 3%-4a a^s ntval ata i 4^ 
U* ataftfa ^ ai nt^ta ta»i cacv 
^t«it»1i a\f catv «tta 33% ^sjata^ 
(Fixed) ataai ata i 4^ ^s*t atatfaa 
ftw, facias: atfts ^faa vtc* »ittn I 



Sfeiwtiiira m 


^tf* ^cn qi$a w nftcM >tc«p nt*a 
5>C* f*«1 fttfl ’TCflF *ti ft* «taa 

artotata 2 Ht^ artfata fawi, c*if^ 
cac* mi ataa-a«r«ts «r^rvrv i 
aw w 'sitwi 4s<, ^csa «rcftn 
cm *itwta $*rta mi «*tatft s*a 
atscaa i w irtrrtata a* ®t*i * it si 
4tfai %S53 stcai *tn «tw« atwNr, 
tW-n^a naa *ac$ fimi, «rt®caa «ra 
fm w cm ?ca *i tfacs i «rta steal starts 
W *(rt ^ w *ti, ttna a fa si 
'TfTfffta ants ^tss fan ait* qffacs 
*twtf fc«.ntwa 4<rt ^firsts 
«tb«r fw i 

fcfiwr faim atfo 
•fsasft ftw «TtWtf fcvttma 5EW 
atatfaS fcf** fot«ia SJStfa fWl f'll S 
sSWfsS W a*[C«S ft^tCfJ I *Ms * 
cnt?tatfi>s 4ftn fw foatsts i ?ata*f 
erwa ai ^frcaca 4ts a»r atata s*a 
^ten (8000 b. c.) ntacaa st^icns 
caprtncfeftsTi cnt^tatf&a arftcna sjstfcss 
4atS *tt«Sl C*1C*I STflT^ 41\ statcaa 
tecas snata mi wa 4akm «rtw 
^ts mu s*a «mn (2700 b. c.) fit* 
«w *itw cm stai w *tnta <nfh 

SJStfCSa 4*«t%¥ 4at1 *rt«si StSI 
fa^rtafa* #ta « stasatf <a$ *t®h 
4akns ajstfa faai ^ nfa-&$< 


"fst^cs 4*t* Use'll 4fte*TS SJS*ta 
*|f<fta. afa 45fa$ *cs 'ed y$*iM 

4CltWWI C*U* f«T®tS 4t3CS Cft$1- 

atiS « c*it?Wlfa fcna a*? atcM 
c'fasi ain^t 4«r\c*fs sissts aesfaa 
w naaSt ftw #fti «cants tafia nfcaa 
4<fkfS 3JS$tS 4TBfJl« *si 4fa 

a^tak® estes nTfjw Ufa gwlril 
*iTtc"fs sjs^tcaa «wh nt«sl sts i mi 
®UtC"fS gW^« N^ttfS St^t* *[\ BftBC^S 
«rc® fw ?csl l 
^wa 'lit" 9 ! wtafif 5ftfs« 

awi« 45ft$ l>?i i ^rtfapfti m\fa- 
faatflwi *m atlSa ntcai ^sain^ *m 
4t«itfts swtta ft*i i 

’•rftw iicpw ^tfs 

fi faf^s c«wti f^t-f rttw ^fc«stf^>^ 
ftness ^ss^j- 4cm bc»is •ntc^i 
aj«tfc« %m c?«n m i 14-I7«r i^tflc^ 
><ifs fRs? ^®c*ia sijH f%<frna a< 
^js^tesa ^nc^t% a'esi 
"nrtaphr aat^ten cnc$tffata <i 
^ftf tem nt^*t 4fapst^ 
*C*I 180-c MW 320°C-vHs wj > 1 ^^* 
cfcst^ra j?t*rf ^«im 4$s nfsatt 4 ! gw 
f a i atfsa ^tfs'ltc^ 5 

*%t ^raatfl « atartat^ ^twtff« **& 
wet cfcatf^R ^*c»ial aw 45^ 

fw i cfcatf'r^ iw wtw aafaa atkst* 
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*ftta* fasti, aai—n-«f«w (C la 
H 36 ), ^Jtqf*q caaftfa (R-C a H,) 
ataatfta <«*• WttltfilTOt® Wf 
!®Itfa I 

cit«ratfe 

$\t «r^3? ast^t® cataatf®* amt* 
g* fll Cata<tf® «t«i **1 St* nw: 
ataa-q®i®ts 4*f5 «ttfta®a fa a i 
£®qq6 ajt'TTa na*1* q?qtf *ta nttt* 
a* ®nta a® atf® £®ft **l st®i, 
cataatf®* a® ca^arntt^t *ttqt* *ttat* 
fetafc 1 ® I <afft <** catca att!* af?t® 
% *a*1 cats *?%* atfs aia^tc** 
«tsqa ftq $ii ®raa -t®t*tc® i f*f faft- 
futaat! cattaai atf®a *mta ®taa ®tsqa 
*t* «$U &$< iit*?lt®—*W f*m€t 
itts I 16-181 lit* catca* alf®! 
ftq qtatai at^a* *tc*itf*® *aat* 
<«**tai srata feita i #a q«t®t* !f«stci 
^•ttiatfcs ai a*n»t* feviaifat® 
at*t*l®: cata (Wax) cat* fafa® atf«* 
*T*St* 4*®f*ta fafirai st* *tt* i *qi- 
*fac® «rt® atn (Rush) *t®t* statutes* 
assn sfat® ^fat* fata cataatfs fsqtt* 
«fia *mt* **t ** i *ras®1 *tcq *tds* 
*tfr &f* ai cafatfsa catca ^ftt* 
^an atf® £sf* st®i \ %f\<\ *it*n 

Wafa* f®fa*ttt* sfa (Spermaceti) 
*t®H atf® tafaa *tt* steftr® s* i 
*t®1* atfsa f-rai *t*t*t*® fia *a\ 
i *t*ti ®i *faa ittqtsif®** 
ata <w <*** fsatta amttaa fcntitfr 
f**i i «a* cataatf®* ^tcqtiiftp* nfaati 
TO i ntfra *wtai isa <4*18 f*«* 


"Iftttqfe atf®* filta item, ai a^ta 
120 arita ftqtta awe® ate* i <ltf 1823 
*t* n*, c®$i «t<ff® as* &fa cat* $*a* 
1q>atfaa (Stearin) <aa* 1850 «?taf afaap 
£®q cac^ at®a «ifapita a??tsi njtaifVtaa 
(Paraffin) cataatf^a ®fsaa ^a 5 *a i 

’tjtw? atfs 

«rtfta faaa i ^atcaa afa»iac<a ^raa 
«i$:qa at ^tca alf5a a't^q cat* fcf® 
5?rqta\ ^TJftaa a^a ateai ata i ai 
*ttq batata ^ittat* ^^atataa 
*p?la «ftff®* ajttaa 4Bqa faq i 
aitn qtataa^i fataa (CH 4 ), Itaa 
(C 2 H 0 ) w l^caa ?t^t5r*1^caa 
fa«ri i ^®tqa aft cat*! <acaa i 
qa qjfq 1500-1600 

®qta qataa ^a c«c* ^ttaa aq 
ftca nfastfqss ata qataa aft « 
at^fta ^tiq]f*® *ai ^t®1 I 1664 a&fcap 
*a c3>fea (John Clayton) qrtftatatta 
^at® asqfa afta fa*& «r{ff®* aittqa 
«a*f5 qf*® 'sf'Sta «flftata *taa »aa*N 
*Hf»ffq nta *aqi cat* «j«^a at^a 
ffftrsta (Destructive distillation)qt?ttai 
aim fl«t®a qtstasa* ^arqta a*fai *:aa 1 
1784 $tta *TJ1 fataa (Jan Peare) *aqi 
cat* ®^aa ajtq iteqt* Saatataa «?t« 
«taa amt* *t*a 1 !*qjtw* *^eatq 
«rtat"r §!fqata atatsta (William 
Mirdoua) 1792 ^itt* **11 cat* Saif 
mta *Uqtc** *t* faa?®*tta aia^t* 
*taa w 1798 aiit* f®ft afffc- 
^ttaa ft*$i ^*fi» *t*ami« a* cat*m- 
ntfe ajtta* ^rtqtt* uttitf*^ *mi 
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wren 

w nc* njtiitf® itcntcii «w* 
Ul*1 *i 1807 iBttf «rNtl ci^i if. i. 
iBNltll (F. A. Windsor) «lf*5t»lltl I 

& *nt* it nitiitfai unit** 

fife* itititii itu i*l6 ^nnt* f*»i i 
«i fct®i*tf rntti* ^rwtfitf® 
«ri^ci* 4ii *u*tff« ftntti *rii «i 

** i aprw* itupft njtf**r He** *t®i- 

itfr utcni 4tc*itc* 4tc*rtf*® fai *i 
1818 nktern 4ii <Sr licit 4tcif*ft* 
fifctrc* nitti* «rrc«itf in*t* 3* *i i 
iftsr 5*i*ii cit* 4®i;i nt®f «ffaFlll 
i*fii «rcit«F^i Hfctfi m; in— 
•ntntfnii, *f*i, «ff*i* f®„*i m eft* i 
4t*i*t® H ii cic* nt*i «ff#it* 

i* fcm ititifaf nn«f f3 ft *f i itite* 
d H wtHtftf fiaft *i, ®t« *&ii 
*i?tc<fl icn 4*181 fifii ^sfi, hwij 

|«jtfi* •ntiti 4fci it 4f*it*t® if 
nr®i «rf#ai enc* i ***ir* nmi ititii®*. 
Ittcstcii (H, —50%), ftcli (CH 4 - 
30%), ftHicitfit® (CO-8%), tfifni 
(C„H 4 -8%), ittcSfWi (N,-5%),*tH 
®it-4*itt® (CO,-2%), nfiwfo,- 
2%) i ittetrw, *tfacsR in ftH- 
•It-intt® ft* m i 

itfitei 4rtfif5f*ii (C,H,) nttii 
iti ft*® «wtn n i itotitet, cit®i- 
irats ® fcvrt* uttn* item fwtei i* 
i**i ni*t* **ic* i * jt*rf*r*ti finite® 
(Ca c,) «r*i faent 4JtfifBf*R mti &w 
*1, (C*C, + 2H,0-Ca(0H), + C,H,)l 
1836 fktwr?*tfi fi«t4*t c*iiWtn 
(Henry Moissan) lfl« 4t IJtl 4tflft* 
flW, 11 ijiftl ffl 3* fClft*l 1892 


fawtl l 25n in, 9l-10l *IHJ 1 

ftftfl 1909 fttCT 4tClf*ftl 290ft> 
hi it ntcn nf«t® «rtc*itff® f*i 
iciftn i eft* in gitntn* fcifrfaf 

l$iW 250O°C ®tHt®tl tW f*t*l fJt*l- 
fHtH *t^tt® (CaO + 3C = CaC,+CO) 
Ufa *i i nitpr* itcntfnfap «ti*i®tti 
itftwi *i—0? ltl*lt* itf®* <Bn* 
dtfaiti ®tt-f^tt®if3® $*n it flaw 

C11C11 (Gas mantle) I 1885 

$fCif *1 ®tl*l*1ltf (Von Welsbach) 

nitoti c*nt*R ci, nifiitf®* ftnt* 
(fi*it* mtn, ^jtfifSf*!! mti, c*i§n 

*nr*r, cwtpp mt*i) iwi 99 ®tn 
cufSiti ®tl-^®tl® (TiiO,) in if ®tn 
fjffsifl (CeO,) l|8® fflfe* 

lJ1*tt* «ltc*ltf 1 ifif 11 C 6 CH Cl^t 41*1 *1 I 
IS? m ^fll f*l 1 , lift 11 fftl 
ciicia ®i* *Ftf*i* ff&fiPii nti^ 
ijtKh ifiitti cntfiiti ftlc^ 

{(Th(NO,) 4 } « flflltl 

{Ce(NO a ) 4 } ®^l* arci ft* ®fft* 
Cl^SI *1 I It* *tf ^t«t* CUffW 
eitfiiti ®tl-^»tl® « fifiiti ®tfc- 
iwflc®* 4*18 fft*l“fffe w I it 
ft*1tf®lttl ^fltl 14^5 *11 *1 I 

citfiin 4 fifiiti ittttt friten 

t«tf Cltflltl «rt*4®tt® 1 fnflltl ®tt- 

4®tt® ^®f* hi f*8*t*i *rtin« fn^li 
fitfti* in Ht* b in tftfi» 
itjtl fjtfr* (Gas mantle) fiaft itftCl 
5*lf® ffl I 

1650 fitw cnf*f (Ottovon 

Garrick) ll’tffl cllt*R Cl, fcl»f®f 



cTCtoMlIftl, 1972 ] 

ifvi «ritc5 ajft*itcva §<.*tfe ifov ntcw i 
«rt*tw ci fiv/1 ciitv nfr, vti *twi 
dill VWJ fl5TV£tttC5 **$ 511 ftfa 
cUtvv ci, nv 4*13 int« c*tv1 5t:vi 
item wn cic*t citatcvi 51 , vtcitv 
4 vis fr**i «rtwi cito vtcv i 1706 triftv 
ytf^T’T C5t^vfa (Francis Hochshoby) 
4vfi> VtCSl l^VTVtl *ftatV ItDJV VC1 

rlwv vtwi iwj c^c^t iftti vrvw *<5jffv 
*twta vcav i itei fiajti't 5tiw 
C©f§ (Humphrey Davy) 1802 l^tcif 
vaHfi cHt*w ci, mtlfati n 
vt'jfv v* ntcva f«vfl faci frsjfav «rvt5 
*if«tfte vatv cvsfa §33 5:1 artwtv 
fifvii fwi 1803 «rc=? ntiHtft 5$ 
vtfv «rm f§sa fro 2000 fijivcvti 
vift© vjtfcffa c«rtv nfotfa© 

viw jF v« ^fea vita 3tcva iw <av{B 
1<V atfCTtV f-tVtf (Arc light) 
*?fc 51I fevfivt -rvtvto «rtvh 
ait# vit**! «an fci5tf§v «rafc^ it$« 
©ta cto £i 5 ifav vtf* 

(Incandescent lamp) tafito apcitf Fs c?vi 
iti i fitn -r«t^a wvtcv £<5if§* 
ait# itfo art^tcw ««< itfsici 1551 «rvtit 

V*tv\ artWtV (Search light) ftltCl 

ui5ta ^v 51 i «a§ cto 5 § vt*v 

iwi vtvcv vi F$ftcv "ifsitvt c «m 

ivtwi vttv j aft# top «rvti- 
^ ^tC5 : (1) 15 atfwttv* art# Ufa— 

vt<v w« vfavhr 
(Electrode) favtCl 1115 5 51 I Vt*V 
*®*ft frg3 vci atfwtv fifvn vw i 
^ **5ti cvtv arfWtV ftttl *t 51 vi, (2) 
^tc*itv fivt^p ait# itfa, ^ vv atfac^ 
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vfavti favtci ui^v vt*i vc^a fifvfc 
at«v nit# fifav ittv <w ^fg 
veil *avlB w vrtcvtvftvi 

51; (3) ^la ^tcvtv ftttiv ait# 

vtfv—acvn ci^fl ®tn arf^i 5(5 vt^v 
«%rcaa vvri^ vHt^v vHv vfvvi 
CVCV §«sna 51 1 ^13 aitcvtv ait#- 

•ut"»t cicv aitivtcva ^lan 

^f¥c>s 13 *w cvtn lf«i artrvt^vi 
§^CVI1 Wtv 11 aiftv 51 I 15 aftcvttvi 
«ft# VtTs lH5tl 51 faults Vf< cWtltl 
TO, aitcvtvfsa ^vfa (Photoengraving 
illumination), ClV^VtCll HtWtl lJ 15 tl 
(Ultra-violet irradiation) <avt CltCVl 

fifv«<vi «f<$% vt:v 1 artwfv fiitiv 1 
art# itfva ui5ti 51 fivtwtcvi i« 
^tcvtv §wtiwa TO I <4tTO vt^v 

^r^vrtci ci Pifiitv it^vlBv viK vtcv, 

^tcicv^ 4% Vtvlf aifc^tcva *t$ 51 1 
1820 litw Cltvf * (Dola Rue) 
vvIS tw citfei fv#tv vwi f%«i 
artlSvti vtwi w fici ^i5ifvv 

«rif5 *ff«itf5iv vra vlftt^v ^i 5 ifvv 

ltf$ (Incandescent lamp) fliftCll «tll 

C5&i vciv 1 ^ 5 if®v aritt5 §33 srrrlSvti 
vtwi fs^t «Tl\3 5C1 ^fwtv flfvi*! 
VW: itfvv fl«tvt J|f®VV (Edison) 
(1847-1931) !T!5ft« §n:it^t 4V W 

«it§ vt#vvw vt 5 tiu 

?i5ifvv vtflw «tii «rivv veil 1 «a- 
ci;v 600 i^tvtvut^t a^twi ntvii ci« i 
ailfvvtv 3C1 <5# vtvll ftf3^lv Itfvi 
15 §if§ vt§ 1 vt^vvn vfiic# fcfcpta 
(Tungsten) It^Vfl U15tl 5®^fv 511 
vtfl*l lt^ V 5 CV VCV VI 11 It^v 
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*1 SI I *tSC*l 41 SJS$t« Stf®S 

s’tfca ^ti*ti «ics* cse^ its i suites 



s®*a «Hl sstis-ftl l ®rsfsc*—1879 1 <*fcsf 
4f®is fotfas *t3s®*a «rss tos-^i i 
[ its Iffests c>iY^csr ] 

tt «t*ta atf®a amts me* i 4$ 

IS St fat® S^'lWS *tC5S 'aTtStCSS (Bulb) 
«r®j*ca 'Bto’^s ®*a sf^a *w f«res 
CS^Tfa* «TSt* ifotfl® *1 I 4$ IS *tC5J 
*rtsta st^sr stt* ^ssi *«i stcia c*ts 
fsfifc ftfei antes ®F« itc* i suites 
fctsc^s ®«s stfat® i®*si 83 

®tn «itfa « 12 ®ti st$cl?tc*R nrtcsa 
fasti sjssta *al *i i *« *CS frstci 
fettf’ks sH)f® ssta sstasi 

*ts ats i *ia *rw ^tww stfa«fs f***ts 
sjsstcaa is *tcss itcs *Ht$® fctst** 

st$s 4*13 *tc*1 «ttesn apes <*cs ssc® 

itc*. ®tc® stfaa <Plfe *ts ats i 

fsfi& uts f*si st®s sttn fa®s 
?S$jf®* SFlCla (Electric discharge) 
«t®tcs «if® ^tcsfc*a fevrfascfri 

4l1C*^ ItSS *tC**1ff (Mercury vapour 
lamp), CStfcltS StCla (Sodium vapour 
lamp), fall IftCSS (Neon lamp) 

(Argon lamp) 4S<, fass UttSs (Xenon 


faWf* [ 251 S*, 9*1-10*1 K171 

lamp) lfiftflh stfaa fMtl « S*s <T5«W 

* 

call tot* i 4ss c*cai awfa *ttss as 
sjs*ts *ts fafas sctss stents *?> *si 
«i 4t is sens «rtepriVi «if»*r ® 

(Fluorescence) IStctfs 4rt*«1 fad 4tC11- 
c*a iflfa s$ «ci st®tcsi sts i sesa 
*ftt* sfB at®s ^fas^ta stss itc* i $ 
sfBs scar £s 5 if®* *scis ?w *t*j*?h 
arts si sii «rw\« *ca «»tcst* 

*ca i 

<2ffa«t$ fifaSM iffa 

(Fluorescent lamp) 

4$ Bit^ls atfac® c*ts «tfa«r» istctfs 

*ftWI CSC* StSfSI®; CS«s\ltCSS (Ultra- 
Violet) «rtcst*-sfaia s1fc®s *cs ^usts 
fcsstt ^tcit*-sflfs ^Ifc ^S I 4*(3 CSt3l 
*rc« sens near «if«£r« 

nstc^s ( *itifssts CaF s , csfs- 

fnsts * fiftsrt stasis® iwH ^®Jtf*r) 
«rl^ss cw *si stc* 4S- 4S ^ ate* 
^ci*§s fflf*ai*ts^ acis^s* siB &(*c^s 
st^s *f?ifs *\i*x *n *s i sen ^®i*ca 
«w nfflsts -arKs utesa to itas sti 
*f% *ai ^a i <$f^tcss scsj 
nsf* ntas stc^a ititcsi ifastfni n i 
ntas sfS esc* fsf*fa® csss^htcaa 
«itcit*af : ii af«n« *t*acs if®® *sta *ci 
®tcic* fcsss «ircitc*a *z% ia I 4$ 
«rtcit* itstai®: fsstcitc*a i® §®s»i * 
s<^ts i 4^ is stf*c® ^s?if«* ifea citi*i 
*c*l*tf ® *s i fcssnf®* stfsa 

■sitcit* asta* i^ 5 esc* 4$ is gf®i« 
stf«a ^tcit* «r«rti* if» «if* «atc3 
faw-sti«l cs^j sfs< ^nj *ci*tf* *s I 
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c>rrttar-«rcfctw, 1972 ] 

(Phosphorescence) cn^ if® 5 faffl*l «FW I jltHRST 

*t*jt*ft* WW «ltCf, c*rs»fa ▼itafan'N (CaS) 'e 

afnU ntwrl® (BaSH* fan **i i 
Jtfawi «re*tr* c*rf*i cn 
c?* <4^ ^51 c*ff»ii c«rc* cn *itt*ii 

«C*tl, <5t*« *t«1 ®tt*F* *tf<T <4$ 

■ft^l w* *rwtt«f« «lfST I «|CT¥ 

#tfci < 4 ?* wt* fen* ^ •ft'ffhi 

'W® nwttvfo tftnn *cn ®wfei 

n*ra (!H? «igfa«n sn i ®fm^* 
fawt^kn* wtftntt* w nfentnt— 
■ransfen nnfttf* *?& ms ntn, ni Frc* 

siiHtft *t«t*lT& «t^F® f^=?1 3JC* *W fall 

«ittnlff® **i i «nt*i: 

fiftitn v m c*tn «rfa* nt®^ ffe*i 

®tc*r* ^rni iftci *n n*tc<* «rwn 

frot *t*lnftfe fe$ *Wcn 

«M 1 ffatCTtt* «lftnt¥ cntm « nfa® 

*n itfaifl «wtw ®t* fafa«*l 

«itc»itfo® **cn i ntw f®®* cwtwi 

&u ®unt* srtais fen* <4^ nn 

*lTtC<fl «ft*in ffa otto’ll $ n* «ltwtf¥« 

fefo* I «*fe Jf* fifF®*?® * *13$® 

rn ,„, * 2v\fS'$ «!tWtW <4§ *t*tt fesn ®tft«l1 (Cold 

cwi «rmt* *t*wfa* *rfti A cnc* F ; 

Hg—ntflT [ wf%—fVf»l*f a T C*l)nzw 3 light) **I1 ** I 

fa*ttnt¥ C<TC* f*f"|fc Cltvl ftf®* '®ftc ? ltf *tf® «Cf ftfafa® 

*« Pcs* jiw; nfa® *c* *tt«r ^twtftfiR snnt^n* ®tfa*i 

^twtf ntF® «if® nlf f far® c*itn*tf®* *if® «itt3» ftfihfira *J**tf** 

«TtWtWr WTO n^Jt* «rtWt¥nf*F* (Luminosity effi- 

ciency 
( W^t ) 

^ 923 x 10 s 16 

Ciwr® 3-5 01 

cfntPR Pr^n 9*o o*3 

u 
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atfo «tf$ atf fe!w» citaitfoa «ifs «aicfe flfrhfea aiaatfa* 


ntcitiva 4?r?a iwta Stella ifea . 

(Luminosity effi¬ 



<4 Iff 

ciency JJIltll 
(1*?ai) 

?aita ntria fin 

27 



mtftlSfti fill 

40 

07 


Utcia 'san ii g$fe 

31 



?t$a nt# 

92x10 3 

7 

11 

itaaitwa 

» 

o 

i 

X 

oc 

127 

2-0 

?tfa s$a alftsili itfe 

340 

2 6 

012 

feta’fea at$a ^tcaa itf® 
fet'ofca () af$a <stiaa 

1334 

10 

1*6 

itfo 

7,500 

19’8 

3 2 


( liti 500 'eatfe) 


nlifi* fiwtwa ns call *$laitl4 
C*C5a iftSfrtTU fed^Cia ** CH¥ 
WtlW ^351 * tf'Sjta^Cia ?l«| ntllt*- 
ifel flftH life I «f5Q \5fl1 f*fl fcl«[jfa5* 
ifea «r<etci fewfecia «afe ^gtfsiia 
?ai ntm ca citiitfo, cafcatfia ii 
Utiia fin ciw ntut* *ftfe, ^ta 
life ^ falta fa*a *tfi laitla 
nt<®J*?H fellffelll cit? | <4$ 11 

Pfifa ilia ^firweia ior ijtcia nia 


aiitafi* wafot ci «i*ii life ' 4 T* 
<$ta ?n ci $tcna ^i, cife ^tci 
Wi: ntcia n% cic* faf *tf i ifaal 
filfa «w*ia f<^ ^a i ^tcta «t«lia 
^aa itfa*futa until wf® few* 
fecia f a*pfe cic® *tiitalfaa fifVaiiifel 
^featcl fcanfs* itfei 1 ® ^tc*fa 

epstta atea w nation?* ^tcitaFifea 
*aI Utcia nife cltfaata at$a laatl 
iflfe «jf®at* «rtntc? a ^*ij atf^ia csfti 1 


“* * * »tl1 Wltwfe 5-iJtfwti I aft Cl l^srlia «TtlJ W 

*fi <aa^ astita fiaii atl ci, c?ai ca *a«fi ifaaia * fail 
life «til fiftatca, <st*tai fea nt* c?* s>tai ntfei® itfaca n, 
'sea *ffa?tvt a$aj:? ssfttftm m && afaii i jfk 
cutriiTOta 





siatol ^wtaits* 


ataa-a»j®t« Sfo^tca ^stasal <«*f»ra 
fof*V|1-f<®fWa CTC3I 4 V C*rt<iW «Wjta 
•Sb-fl mfa I (fW <4*fs?a fa vll CaSC^S 
c^zn ca c*aa fa m 

^faaia *(iin ar®tca« fa «tai®« <.®aw 
**|S aata^ ar^T i naas’t atca nai- 

faf®5 W(3f ^ Safi* 

aw ^Ha *hc$ *w a«ata sftbfa 
4fi*c* aaavi wz* ntca U i ca ®ta £h 
^rtajtffta fbfV^ai-nsfs 'iiafta atsi facat 
stota ®naa cacaf*a, fasstft* ^®w1 
®Hcatt *ca ®tc* ^cafncatt ws ai 
ntata ^®ta at$®*fa®iNcat<sJ 5 tacacac* I 
f** c®a*r-fawtcaa srcatai ®rtt*1 caca 
ats ft i s:taa faas ®ra$aa ^ £afta 
aai? ®K%ta ntca ft i 

: sfo^ at®ftf®* Tifa«i «i*ra acac® 
a^j, fa «p|^|a a"*icaa w aa>caa a*ca 
Ws aafaaftaca a;$ft* $«tcafar aitfaa 
«ic*t*f fe^tat'aa c ? ^l &ac® l aftaa 
$*Rta fcasjs <$*a atm ®t*tca ^a- 
catateti ^aatatacaa «av faaifr 
«ftfoc* w mh *wna ’tea cfcca 
ftca ate* i $ia 80 <bh can c*H al 
c$ft a?c®a cata, at®, ^li^ata, catatfciBa 
wi <*ft* ®utfaattatfata (^tatica) 
Wi ajtwfiai, a't«\1^:aa tf« cat® 
^ta^fa «aaa« faffs *fia fa i acaai, 
aa« qt«f« a^tataHen caai caa i ®i- 
cafaasttaf&a, ft^tatfaai, ®tatcafta, 


atai aataa ^catn, *Jt*it* <aa^atai 'str¬ 
ata® fa ^atcatm an fa atataa ajtfai® 
*tfafa^ ?caif i 

aa cata ftatata ^taai mfa: 

a^snast® 4aa aja*ta afea atfa i 

ftataca ^aaraasta mv c?tfi> captfS 
hwft* ^ira ftftaca ®fa®tf ^aa 
arni^f ws *a i w* ^:caa faaa 
4$ ca, ^fyft* fbfa^ai-aaif®a 
ft® fat at* ¥ta cata f^ataca c«ac^a 
^ja^ta ;?ca acat^ w* 

^iaa« ca aa^ cw aja^ta afa, 
®ta« W' ^ capflB cat(3 feta*ta 

faf-iaca ^tatraa aataataT aacs 

afa« aa c^a® fta-M^a «rcar®^a 
^fsWaaca^ ^tatc^a 'ojfc® i 

«t«®aa «it«F 4* *r^ta a?cfe 

®®fa4i ^ ^tatcaa ^tar- 
U^^*i fefg ac^ cstai aa^ta i 

^awfif ^ata aia aftca asfar cac^ 
uai'ifi-p ^fi ^farcaa aca 5 ai'fala I 
catn-fnatacaa ffiia ausaaajt® ^acaa 
iiastblSai m?tcaa afaai^ C'»ac®a ajtn^ 
<jwaa ^Tai a^a ^Kfi^ 

a^t^ta ^ai afa 'sta^aiaa fa -1 ?* 
aaatf®, ail-as-n ■« ^laftaa ^ faa^a 
mi at^laj a^a ^ca i 

ifl 4 ! aw «rcat«ra ca, a^ata ^ca ca aaat 
ffaa cata-faataca ®j®taa1a fai 
* aataa fa^ota, fa^fa-stai 
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#C9C5. C*T«ft9 «ltfa*tC99 9C9C* 
CWft«tW* «9# 'S?FT^< ^ft#1l 
9C*fafq9 «f5»R 339 #fa*l 'df* «rffa- 
*tau *n %w c?cq—<«»r *rta e n cqtcfcfc 
99 I C9 »n cto c^qsr 
TO« *ltf<$5 *9 ft, C»T *T9 CTO 
ff®*i -sw 9mt9 #9C® scq c 5 !^ *1* 
#fara $« 9ft® «it*ffc*ffl crol fc*fa #91 
*itw, ®t« «rf® ^t*itw $ ftq# ®t<n 
«rc9t«R i 9*i®: ^ ftqc9 «it*i9i 

f*i&i w\ *tqft i fe?t*9W*r #*ii 9f®, 

C*lftftfa9, C3Ft9t*^*ft#»T, ftfrtft*M, 

ftBtft*f. ftqffa*? ^f»H, # 15 - 

C#tC&9C9® C3%9 C3®,ftt>rt*f, Cfifsjft- 

cntwfr. #fBc*rfa» 9t^t5t#i5:*itsT, f*wtfc»i- 
cfcrttcfoft, «(t$C9tft#fBft# 

49< C*1C9f®9 «l^f® 

'dqq f<m c'«c# >rt«it»fc «rt*i- 

?t41 #91® im | 

q# *1:99*11 ® #Tf®w®t9 qfqjcq c#*n 
c*k9j cq, to# #faq *itqf9#®tw *{*it 

#Wf 9 # TO« ««#^ C 9 l %9 fens «ift## t«i 
TOttt* TO C 9 t% C 9 t*r-flf®lW # 9®1 
*,tf9C9 CTO I f#3 99 CTO TO# 

C#9St-S9J #fa*l ^9:99 $«Ht9 HtSfo#- 

®tw #q fsF9t s fa #w« «tn 

«lf«C99# #9®l9 *|ft#rft TO Sfqtfa® 
*C9C* I <«# W9 TOtW9 CTO fatSfat9 
bf9 qjt*1##tt9 #91 TO1 airs C*1$ fnift#1 
ftwi-r 9«t^ #h TO9I «r^9 fc«wfi# ^ri 
«1*H #9®t*l I *l99#t #tW *1^9 #5# T'W9l- 
®ft® qjtwfill 3f®C99# PfWfafa #99 
#faC9C# *T®r» f#I #$9tC9 #fa* #Ttwf«1- 
«lf®C99C#9 ^«19tl facsftt9 ^<#9 «rqtf*i® 
919C# 499. fat#ftt9 9Jt*t# btC99 


4* f«t& JT®t9S(t« «TO I C#t*t 

C#t5ffft*f 'SW, #*T1—WWt«l9 ^99, 
9J99[fC99 #C»1 C9|^9 C9« ^3- 

^9 ! c®9«r-®C9J9 *!t«rt9*f$: 
4f*r c#N art# *if99if#® *9 ®ii ^ 
«lt9« «T9tR® ^C9C5 C*1, *ftl- 

C^9t9 ftfwi-nifa ^ ^9tC«t?tJ 9Jtf9 
ft9f9C9 4*t*1 f9”Jl?#9 C«9C9f9 >I®t^ ftn«, 
919 >19## C#t9 #f3J9 ^99 

«ltft#t9 #9C ; ® *1^9 99 ft I 
^ 9jtntC9 ®t9^5 >T9#tC9^ ^ 

#9^19 9TC>1 C#®l9 5f9#t9 #lt^C<T 

fsfWIlfw ^#^1^9 ®Cf =lfttft9 
cell #9C9^ I C#3?t9 ^t^J 9»|9 ®t9^9l^9 
ftft9 4C9C1 ^tlC^T fl’Fl « ’tC991|9 #tC®f 
49^ 'BfT^dtf ftf#^#C99 CW9t9 

«ff® 9J® #9Cf * I "1^C9 «ftl^C99 
9J9^t9 ftC"!9«tC9 #1 ^C«1« <2ltlH «tC*l 
fstwi-Uft C9 

^C9, W ft^C9 *1^? C*t I #t9 < ( irrw 
^90 nftsitC*! C«9C«r® 9J9^t9 «1®fq® 
^tC# I ><& #f9C«) *lf-59 9C#9 <*rtt9 

fBT#M#C99 ^C9ft C99t9 *1^ 
#C9C^ I ^®tC9| «lt9t9 «lt*(tC*r9 
*9l^ft9 ffeft^l-mf® *wtft® 9C9 fek9 i 

C#3?l9 >T9#t9 9^9t*T ^CTCfa ftf«® 9tC8fJ 
5t9{8 ^t9»ft# ’!C99 s ftnt9 "91*1*1 

#C9C#5f I #?1#t®1, ^9CH^J, C9t^*99 *1^19 
« «r9^9 nC99*rNt9©ft 

WCfl 4^1 *1tf«9t>ll ® C#9t?!t9 ^fB 
C#^t9 9TC99 c ft»tt9 ^C9Ct I 

«rt3ft* f5f#^*Tl-*l9ift9 ^49*1 
#^9I3T9fT#t9 C^f?tft9 919^® 

^9C99 ^1I9t*T ft<T9l #91 

«j1lrtq*l9 fef#«sJTl-*f9iftC# fcqwtft# f«f^5C« 
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3tntwt% v«i t cw-arcro ^«irata 
fsuffawa mu «ttit*w—wftjtftrw fc wt»n- 
sfa^F, fefe? * Ititi-rwt4\ «w «it^f 
4* W»lte *T^1 *fc? 

C®t»lll «M*t 

C<5Jj«rfa®ta* ’WtWtW 

^«i w 1 ww-Praifa *Bfa! 
faf%jr c^cai ** fcwtft* «rf*sfa 
fecnw *$ ifiiwi fac-is »i*tt¥ 
ntc* 1 4§ «r«m »rv*i ^ntsci* *injw 


«twtf 4*fot* cw fBfwrkror <®jN- 
^ *tfc? * c*f% c : s^^ itftSt m 
«tgfl fcwrPt¥ sari vs'* ntn, csufa 
*W«tltfl ^ «?^n ¥$*KTfa w« 
»iapa* *c$ ntw 1 c*if*t*t* are, c*rc-r«r ca^- 
¥t*ta *tPhi afa «rf®w fiwritara natatf 
f-ia ti cwt * *ftnw«rt‘s 'd'lwa f“ta- 
«rf*kfsr nh * sstre* «p|fcw crii wr, 
«fl$re w 4 fa sfffr Mbaf®* *n*i 
« c^r^t^r wt« Pfjt»i ’rataM *«*1 as* i 


am* &i urctcfr statist w 

atsta ataawa wH stm n^re «iu ataftw 

ntl« cafal fafefaa/a'ftata* IS* (Air Bag) at^ttar fa^fta $tC* 
feqit* ¥«1 ata, *fare capital atac* i gw at¥l mU ajtn sfwi- 



a« Tfca afatl 4ata ni$c*t* at*ttaJ awfa* at«ta (Compressed air) 
gffti «ntai catta 41^ *rt^c*fa ata sy*? sjtaiifca «tatfre 
fta fcn«* ®t*t afarc frw Ft*ii-*r5i arfa* ^atatca «w ww «itai at* 1 









TO TOW 

SatawsnN *lta 


ata-atftroi *nrtl** ntvita 
atwfta wta a^a 'ntcatfa® ntar- 
cnnfspa wW-?Pnti afaamt na aa 
as* « ca\*n«ta antafa nrtfaa 
ftm atatw anntnfoci* wr atar- 
c^tgaa vm-vM f?t® ate*, 
mi n$a m to aarttan atufra 
nsaftw fan =ii I 

1947 ntcn 15$ antfc ntfaai aitt^a 
>ltw W WttW TO 3 s ® 

« atqn afta-in affo *t® ate* i naten* 
jtfrtla fcsf®« m% ag* ntf nstca* ami 
a*l w l acn art'll antat* 

WJ, ftcwtn acatn-afon 

'4Jtn* StfES fotfl amt a«1 TO 
*S I 1951-52 3^t«T rtW Safi® 
catnnta ^t«fjc*r, facia®tea cstn afowta- 
\na 'Q afaafajna &ssfaq wm afan 
acna i\v fa®ta atnatat n*a cac* at«s 
*tt aft a<« ^ 1 W atta* ntm-cnnlsyi* 
awtn-aftn antow wear *fm ata i 

wtal=rwi aitc«« a* cat* njtcnfiui, 
ana, ami * awt* a® ntatnr* njtfanjj 
aten wt=n * ft^n Wla are aitnaF'SlW 

C&fcl -«1 wi Wf^t® *IJtwf«1 
*n*bfa Weal ac*ta qfa 

fwcatftw a»l 1 nfol 1948 aitc»l 

ajtwfaata n$nts ftn af® *tntw 3*6 
5|H ; 1969 ntW cn ?>t* C^Ca afcn 
ntntn 0*001 m i 1947 nten ana eaten 


n$T*ta ftn af® ^t«ftw 0 57 ; arh* 

fc*t«rftna ?c*i 1970 ntw cn *ta cnea fnc® 
af® *tntca 0*003 $ra w 

m\ Wft ^]5® *aafa $:?& 

5315 C5$ f*fn* *ta C®tftfn fatal nlf®C*|fl 
mi aMi *ai ncse* m\ I6f5 R U 
fir- fij*tntcna W vf* *aCS I ailn *tn 
nt®tnnnc^a af$fa®tn « canaatat *■ 
cnatjn* afHfcna ^tKTw v%\ 

c?N ^15 *mi 'sitcf [ 

1961 *itc»i 

af® ^twtea 0*1 *ii ; ®i sin cam 1970 

nten af® ^twtea 0*07 m 1 

^katn ^1^1 c«raiH 

'n^f^® cn^^s $ 53o *sh 

cflt^lcf’jnf aNi « *jn*i f^c**> J > 

fetn^mwn ®t^l^i 
ent^ 105f5 c*a 1 

nt^i aw ntojn aw?i « at*n-n 
n^ta nt^i catena nwai ^ 1 cn 
anntatnin ^tc^ja ntf®:a ftata* *it41a 
sfiaa aal WfW I at^-nl^^ J --t'3 
at*icn at*rt$cai f^alnn afnls 

TO'*tW aja^i fta m a»ii ^! 51 
wimU nlajcn na^la n-? t 
fnata^ at^la an watc^a aia aa 
n»i^a antem « ^a nnw aja 5 ?! $m\ 1 
iMii ^aia c^tfe 1,09,00015 ftatan *it^ 
acaa nfas acna ai*it^ca ni>n aaau 
art’ll an naaat^ aaca 1 
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ait*ri cat5 88(5 c*ft* ^vs** *it*r 
l*flt3l tatJfNfafrt C«F*lt* *t*T 55f5 * 
'af* *t$t*a a*ititi 33(5 aafas i afflmi 

^t 1 ** ns C<ftl l*!ltal C^CIjhfafo 
ei«it* 13f5 a at* af^t* 5fe cati> 18f5 
cnfamt* *ft41* ®?*i naaatti* ala 5 ®? 
afaft 5ta?j wtta* jrMrjw itfi* 1*1 
$c*tt| I 37(5 citi a^aM a*i ^aaatts* 

*1*11 ft*<C** l$?ft« Htfil 151 itic* i 

*f:u* i**iHft 4*ititta7*73ciriSferir5 
*F*i wsft** ara fat"!* i^&f 
af* 4 ) in itac* i 

*T*%3 C*. 1961 ltf«l at*fl5 *TVlfl *ri*i 
«W* cafpr *?T*t*fw «ifs itatt* 0-3 
1 * I ai 5f»T c*ft* 1970 »ftt*i *ffa ffsftta 
0'09 aa ** ( 

itfosi ?itta* artifc*if*fwritn*rfat« 
(*t5 17500 "tui i ca*ll « 3fl<J>*1 
*t*i*ftat*i a ciffeuta ftw itutat*!- 

WS >1^*t5l 151 $t?tl ow S[S1 
^Hf sf*l, CW—520 Ultftftfe l*1Jl%t'« 
C^tfl **1*1 it'T’tfaf*!, ^f*f*tC« 
1000 n*Jt* ml iHItita «p?fs «rfaii 

^1 I l*1lt«t* cnt*5t* 110 1*Jt5 
atofai iftntita a*i cawitfcf* mif5 

W*1 *Jtf*5 *t'T 9 ftat*l C<ft*11 fC*CI I 

^t^*) *f*jtiar nfiiiRfa aftta feaaa if 
* c * «ff® cits 10 tlti 50{5 -fart* 236i5 
atir cia 4*^ 2 clti 10(5 "t*jt* 
52if5 ^n-ituciar crfah in itati i ana 

^ n*rww -rut* awi fffatati 6000 
*ftfhr a«J*5 afn *f<f« anfiti 
^*t5t5C e f5 aRT at^ftl ^FtWtlJtfal 
ftf *MT5 ^C*t»r-^R*1 ^B|i[tf*a 1*1 

1 itvciar nr*m*tf5 ar*>$i 


*ltr»5 *fa n*lft*5 *5 5* «K5&1 I 

a®fta itnltitw* naif* n<ui *fl C*tt* 
*6*t« 40,coo i* j \5arcw naita’f itn- 
nfatw "1*1(5 >TWI 26,500(5 I *lfa* at* 
sfs *tit* cattia atsr «t*it* T^JI 0*9l5 
45^ »ft*1 ataC'-s n^II 0‘53f5 l atsttpl 

c«f*ii ifiniatw* *f*f*stc»f* *t*jc* 
f*ci*® rsfi^nci* *tai fsfi^t* *J*11 
*p2wrfla 1*1 i 

canafl^l cicat *F*i 3 T*t^*ii «ff^ta* 

atari nRstRia ^t^ntitc^* « 

*rtatcar *r*ita ^*t* *ca 
alf*i *i^?1*tc*5 *r*^l icaci i 4in 
a fa 250(5 »f5ita\ »i1ft*J cnc* 

*f:i i 

if^jrai file's* >t*:5 *ta laftati 
lf5 »r*it^ i lfB c**T5it*1 c*f®utsi 
iw* f*«i i a^tc 1 * 7|5 c*f®ut , i 11*11 
5?ltf, ‘ B TtS#& ^511*1 iwci* *C*F BlafS 
isift 5 ®!*, <*if5 ’tt^'ft* aafisl 5*5* 
*caj yfli(5 fe'sa *«r fiaRit^n* 4*^ 
aiafS *<at* f*lf*ihi** aat* I ^ 
»rt ®fl? c*f®ut«i ic*ici i*r. f*. f*. aa* 
n?at* mu c*t5 755(5 at*r* at« i ?fre* 
f**c* f*w* fifi^»rlf***i ®ta?i1c«* icsr 
i*j itn f*tf*H*ic** fa. f®. n f®H citrt* 
acsr i*iitif* nf5 c®^f*i ic*ii afsli 

1*1 *:«* i 

fafss finalst*i ^ atv-c»i*titw* 
aci atntfti f*tu- 

«rta tac#5, c^*w s lac 9 ^*, 
irtrfti, c«i*c*5*t aitPi^jl^ c*f>ri 
ci* i* i*t*itt** c*f*i ataai c*r ati 
aft*5 fcn* aPwcr* *i*n i5i icita i 
*f?*t* f*if*if»it* a*t* c«*a ft^tci 



600 


[ 251 a*. 9*1-10*1 WJl 




fcw fnwMcaa «rc^ R fs^ cwftfj 
nfo-nffca* ami wsi ?c«s i 

CWSRt wfa «n?s *t*l, c«sft»r C«stwa 
fevrfiM art n tea f^rw « 

atiata my f®cafccafc «ta i§N 
wcaRq »an §rn « Fant£ cwatafcft 
=itc^ ^fB *rnf n^1 npfa^ fact i 

^Jtwt*tirRf feftvn ^j^T?ta 
«r*!tw« new new naatit «rc6&fs «rtfta 
fsfwi ara’rt wRc*»r *n\ c^tfa- 
mtfaw feR^m fcaan « erntawcs 
+$ fsfw«,m aja^ta fafaaat wRR 
ntcaa my nfa*i aw «(Rc3Rf fne’N «ra 
caRfna wjR, 1961 <im «n^ cw 

c*tfa«njtfiw fae’N ^a cafefnn «wtfc 
1963, ^fB «rtt* «fbR® mwi I 1964 
nten wnwtwti 4*fB attu «rt^tfw wenw 
w stnnRtn sRfls *e*es i 

nlR® n*s/w cse*tcaea ntaen nftatcss 
w*iit*l wa—•(Nits fcsjs *ra nfssts 


wwjH iftastrts atatfas aiawi .was w*i 
fnci 1 <1 «rnew atwtwca eft wrtftft 
'eewewata sjTtfHN cst^, cwata cwnh 
18|B cwni cat^, "f?>at$cn 104fB 
<nt«ata wrtfifn ' 9 ea*ie*Bta sotRa cn^fa 

uiaa 3 ? wca 304fB witfafa «nsmfi 

strtR* ci^rcas ffifi fecsicatm 1 nw^a 
cs, 1961 ntena cnt* nutates ^ atcwja 
m?J* R*1 4f® ^twlea 3 28 wa « 1971 
ntens cnt* mats stn cnca •si f rReaes 
3 Fs ^t«ftw 2*72 wa l 

«TtS« Cl, 1961 ntcn q$T$t* fw 
flf* *tWtCB 6‘6 ®R, 1970 ateaa ^ts RnfH 
fla ^rtfa ?tRcac* nR> States 5‘3 wa I 
BftC^a SRWtWt $?aaWt0 *<rlfWI 
wfafBa ^niffl-r «tfs *twts cittfs mu 
Bt«*ts 0*29 m, atn'0*2 Bf=i. st»r*rt*tc«ia 
-tan «wl5 attfl ^fss I < 4 ^ Wfl5 

fea® ci-t/atl, bnb * nl^s ic«r* «rsfii 5 

^catn-^Rai Rena m* =ssi w 1 


** :—2tf« staffs c^tc^a aR^t^r >wti ^catl-^Rafa 


csn/stila *tn 

"PTJtmil 

BtVtS 

wtn' 

RB K BlRf 

nf-Ba sftrta^ 

10 

1*67 

2 

0*15 

attnR 

10 

ni 

2*5 

043 

^WtBT 

10 

2.00 

3*3 

1*09 

entf^nfe stfnsi 

10 

1*43 

5*00 

0*003 


10 

+ 100 

2-5 

0*48 + 

«rc|Rsi 

10 

167 

— 

— 


10 

I’ll 

2*5 

0*17 

Pt'W 

33 

024 

0-29 

0*02 

•sta^s (1968) 

053 

0*21 

0-10 

0*10 

•tRsa aw 

0*88 

0*58 

015 

0*11 


+(»isa?t^ st^Jtc^s ) 

^t^:, nPea ^Tfftis «fRI 5 Rfri »iwjs Re* *Wf «faria 1 itf RclR* 

•wtw cri/stcla $»nt* nPsa a«r «its« fcaR* 1 [ •sit ^ nfai'iiR 

ns isp nsftws nf*T ^ nfaara nfs^mi i^cas c*i\ww <ttn 1 ] 



fhts atc^f wata—'wtgfa^ ajTcaci>f<iata 

wt?* 


m a^ ft>wl*lta ajfeaj wca? 
afaam «tjf«s «i5!ffa? am fcrsm ?n 
aft^a I wtms am atsca? ai 

(§?taa*ita fantwms famca <<? ^5fa*i 
*5fofo <4*&1 m cwi ai ff¥; 
fa^> , rtf%^5j, a®f^w, wfsa? 
ft? *1 fa§ nftatm s?foij ms fa i 
«rt^fa* artcarisfam atscaa acaa > 
fasa wwi-"<jtf* 4* aaa fawj 
«fwM i wa« $jfa&t| 7m m, 

wfa am ma «mfara« cam wtm—caaa 
^fafaw w a* maj®fam, cwafa sirtca- 
c^faatma mins i 

^ffa* at®i afatCfa, alafala 'aft 
faf&WT; mm ^ ami aw* awtm 
^1 nfa^fi faws-catatw-ws-wtaar fem*- 
^sfa 1 ** aw ^ aca 
*t*aw atatwtm* ami fammi faw 
^?faa aftwj watfaw, wtfa*tw ft^w 
^tftrti ’rfana wta wtm, wtm 
4*13 waffafa <wtw hfttoi fewjr 
^atafaw *fawami, <§wm wawfa^ai «m- 
atf -1 «t$faa *im w atgma «mm 
•ifaw <fftf ai, mm** awa amt^fa 
^t%n faa*r fawca fa^tw ?«ata =?cam 
W atsma aa-mjfaa’ta wtaw atscaa 
wi $*fa fa*tfawta aw I fav wt* ti 
a^jt^-, wtam ’rttfatatia, wtftcra 
^t:aaa »ifaafai afaat cata *a wtw 
n<fw waa ••wwa* «rt<ms at^ma cwta 
12 


a^a *ca fa, m*ats»a sffacaa cata ai cata 
aaca amts &*fcaa ^ wtatcia am c?c<f 
9*t ai *cim, fa«*m ai anew, wfataa 
wsf aa fmta aai atafaa»tm a^w: 
frl* ai scam i wfa yy aca <yfaa*ta 
wta^ at?caa aca ca-faia, ca-c*^?*, 
ca-w^^sa^a wsjffaa wfr ^caca, wta 
afaatma fastca wtaH cata ^a 
«tffwa at^aca a^afafe i 

^t^tfaawtca^ wtati caaa 
ac? at^caa fassm aacaf wtcaifa? wtact, 
cwijfa fe^fnw ^cac^ amcaa faRtawtcw— 
ataaacaa c*fa wmcaf, ca-wm newfaxaa 
ataica s$fwa nfa^a c*ica^ ^a ai. 
Ft? wta w^ac^ ^acw i 

^rsnea 5 , atscaa ^ awl cit*$ ewi 
caaa ^ta-fa®tcaa atai -rmi- 
«mtata ^cac^, ewafa am feckw 
faaaifasitfa afaw^ai—caaa Svafa 
?:am cwitfafa®t:aa. ewafa am 
srtcatfrfata i cwJtfafa^ta w ^[tcac%faata 
wfa ca faaaawcw aamca? wfafatfa 
wfa a?, *VK*\ wtai 3rfa«, aatwi 
W’iiacaa aaatafa^ i wtai, cwitfafaata 
caaa ®ta-fa®tcaa w^wa «rt6*ta«a 
ami, wtatcaa «ifaffa a# waata C5kt« 
mafa at^caa wta«s fi5i-«rc5^ta ami 
wawa ^ft^tawa i ^atftm? a^«®?tatc® 
wfa atai ataastaM smm 

♦ fm'ii aitwfcfaita, wrni-16 
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* fawto 


[ 25n a$, 9a-ioa *kiti 


Far^ta^tafa® afaa ^tic* w*f?tcaa 
itai *rcF&ra fta»fa i artca- 

cfcfaata fassfa « *tfaifa- 

faarta 41 Fa*3?, «r®j-M wta, fai 
^ ^fca fasca ca-^aH «rc6&fa ^ 
aFcatafaa ^f®atar *itci, ca-$f®?tcia ^ 
«rt^=r '©ftacai, feflfa® «itfaa ^amtca i 
Far-atf-tsf^-a^i-afF® ifatici ffaa 
aWatCaa «T«t! ifilFa 'atffaa l®l®fa 
i«n afa faci, ^fa^tfi^caa 
ca-srcB&tifi «rt5la®a aci ifa® 

W C1®fl «Sftb\=T >#fa Wtf®=a ^f® I 

<4®flC® it®ffa*®tca^ ss^fl'N <srfa 
ciJtfafa® «fJt=T-«ftsT e ftw stfaiia cm ata l 
$*35 a& l®t#t *rf* <a?fa nfac®ai aca 
*ac®a a, ^rfatcia atia ajfai «rtci, 
^Ttitn <3?®*^ ia®i *«a< «rfa® ifa** 
41 ‘fefa&ta’ ai fatafa&fii’ ®ta at** i 
«rt« ^fa ^afalfs^fac® ®fa 

cm cl^asi aigcaa icitlfa 

itfa® ®ta*tf&fa®, «rta®fata. ia®i 
#18111 I $*J5 ^ W* «Tfatf faatllta 
W citufafa *rfaM ®11 ft’KawfC'95 
ata*n icaa «a<, ca$ ataita ▼warn ac®i- 
cltn (ai cicifoati csTN Ma ifr ?a i 
$*35 iPf» <*fa aacia citicia iacFca 
^ara faa*faf5 nt«ai cics catca, ?*f% 
ai faitca ‘itacaci «rtitc?’ i*afa® 
*«ata mv 4$ a^itita iftetata 
itatai®: ‘ifacaci «nfaiti’ atca ifafF® I 
4 $ ®rt®1a c*rticia^ *raa®^ §si®a ivaaci 
crri^apfSc^ iftf$ artcia Ftaitci 
catatcata ajaii iff®, *rta ®ta ica 
artitcr witfawscga nfoatfasjft «rt*rt® 
*ffa <4a< ®tc*ra fcaatcia iten »iw 


igataa iai car® I <4* *fatca iticua 
latil&l icaa #tFfa ^cia i*c«fa 
faara'f ® aafa^ itfafafai! a’^c^ 
ci$ strtcac&faatcaa «itfa sii aci «rtait® 
?ata cat^rr ac«! aca a^ca afc^a i ^\fi- 
fafar^a src^rpftw faaatf®a < 2 f^ca ^?ca 
carTtfsacaa ca ^rtataa «rf® «rtc®, c’t- 
?lf® ft^t« Fiy-^c<a fac-ta facia *lf«, 
<3T5 e f «f®f® ^{5i c^)tr®faf a^ata^l® 
«r®j^ ®ai ca® l cataafec® ai 

cntic^a facia facia ^cl «fcat^aa® 
^tf® a^tcaa ^csr ^tfa^faRa ajc^ic*! ®ri- 
lf®« aia^ta 5fac®a i 

aaj^cn «itaacaa fag fag «fCF^fa 
^f®^t^ka cicac^ i ^taacaa *«vfB 
facia ^csracafaj ^c^ «r^a l®t^c® 
»flfaata ?tat?fca afarfftatc?a *K- 
c?rti®t?f® itcaa nfca ^tvtwa ^fac 4 ! 
cafjtfac^a «ffaff® ^tiai apal i 4i %tca 
^-^csItlSc 5 ? strtc^cfcfaatcaa ^a 

fai «r®j^ ^-awi aqi fci i iH^, afa^ 
«fl-c*rt»ic* ^ifatcia «r?ff® fai %«\ « 
firtafa? i^tcaa ^ta wt®t-r fai ft’s*, 
«ilfaa^a%, fai ^c^c® cwjtfa* nt*Rl 
fai cnticia «rai<fc^—afa^ffc® aa I 
a\aa®i *ca ^f®?tcia 
^tata 55 a *ca ^cicn^al 1®c®a aaT- 
«tcn ^catc’ta c*ttM l^ca fafa® 
ac^tciti® i ‘cltM cata’ atca ifafa® 
4 6 fafeta (ai 15 ft ) ajtifafil 4% 
dti^f5a ^caii cic* 10 «ri atsja aiafa 
^icat^f 4i% cb\fa cartitcai fai i citi*f5- 
ci ^Tcaata Ftantci ?*faafa ^ta® 
catatc® itac®ai ail afair, ‘«ci t ra« 
cutfa^-n^Hi ®ai ^a c^fa^a i 
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cHifoa-Hr&faa, 1972 ] site 5 * tfjtwcfcfirafa 


HitfafafatH* cntHflfr* *n at* ftt*i 
Sfafa® «U6«lt«fa cHtfrtjjtefta *\im- 
*t© al HTtatan® fevwfr *afa*t"f l Wf* 
«s&fH*r ■ritaft cw atfs* **fl-«Vwf® 
sf-CHtaf® Hal & ic^ch 

dft?t*i a? fejfan *t*H, *fca «tf«i' 
*k staaftj ’jicntn*®!* ^ «t«w ata 
n^s ^afoataa Htan I ^ ata 7$, ssr, 
«jPr^ « 'sf^tsr or z *a ^fa*ta c*ft-a^ 
<a^qr«f4i cnfa® aja*ta *ai H*; atfaf 
gfijala cntaa^fac* >iw atatfa* 

nf®^V Hal CH5 I HtHfal®: ^iast (Orrery) 

■huh nftft® & art®)* aa «h*h« faafa- 
fwaa c’hc® HfS&fa® na I 4-Htsia ntHUaj 
'jfaftHH <3H©ftta*i fs, scar* ’if®. &*item 
want* stantw 'jfalt* fw itf® am 
$ ’lf©«ft cHtH fr$3 at*® 1 * c®?jtf®f*H 
afoi «(* hhc®^ •isjitaH h *1 at* I favf 
"f®t^a ^*jt© cHtnifanta suftacfcfaata 
atfa* faett* wiftafc *racnt* 

aRtsatca cHtnifotH strtH- 
^faalcna ’Hfa 4*13 «fc^ta hhi 

vasfHcar ®ih* fccsuaa Htaf atcai <* 
flcb^fa m 1913 jtUh «rttHfa*ta 4'6 
fjftta (hi 15 ^) ailcna *ihI3 *h«> 
cnt*if fnfa® h*i *«wtfcfe® CJTM* attH 
'Hf'sft® 'H-C’TtHHfS C’ltM C’ftHW* 

m>, f*$ ^{5 Hftaar i w fH’Ttaa® 
aft* Htcna, *i 1 &H®t:* TOtft® ftaraft 
fw faf®i cafJtfetH* flfofnfH i c’lfatH* 
ft$t* «re*ta «rta at^ca stents* nfiwi 
^ h« cntafliftH fH^-itw® ate* aft* 
Warif cafatCHi hc® 1 I faraci &*tfak h4ch* 
Ct tca *mffc f*Htt* *Jt*ftaiS 

ent^t^js ^laafHf fH*r ^t* 


tfjftHtiJfaatcH* arar ^titcai 

ai ifitHH far® cnc? «n^t^ fiw =at^ta® i 
Htfi* THI-CH^IW* Pr® C’TC^ 

Hf^ra *?$ m SlFtCH£T»fa*tH I 

1920 5Tt:a fifna -r$ta <1 aiftn- 

c^faata 3 »i®: f®f®ta CHat*reaft® w, 
ata ata cac^ cartatcni faf®a 
hi fcai cHtasfnc®* faf®a c«?jtf®iaFa 
«if®^ i 4-aFtwifeftnitH ^1“, v* caWca, 
caatcaa a^fac® 
fiffpsa at^Da af^fafa 
«rv4H*H i 

softHCBfaatH aac® catafta 
4Tw*r-fH«a stitcai&raata i ^ mtiHtfcfaatH 
*^aa^ aa s ' J i «tata ca?^ qfi’r®®tca h®si, 
^ sritcHc&raata ?Paa HFt^t-f a^Hta c^caa 
** iaaR® ft®ta **\ i a^nta ^ W 
1919 afta i <3* w* ftaftait® 

cw-’iaapt® «(^®^ta® <if#itH art«i^ 
ssatnfaH Hiaja 5 at^ca^ca^ 
«jfina nata *ifa aaal i $tt¥ 
* 55 *®! ?ca^ ana at* *tf$?fta HHla®i 
« &Mt< ®ca^ ^tl^atc’fa atc®a 

Htaaftfcaa hjIw « ^iftiaa ©ta^ 

faSr^atcaa HfH^ta ^ fwtai 
?t©ta «r®itii « fcvHta-fc'fftfHt* 
acaj ®tar ^a 1 ^ca *fa I ®ta® a^a n:a 
HiHtataa a 1 *, f4i « ifaetn wt% ^a— 
Htsicaa ^t^ta Ht®ta a^caa «i©\a 
Hc®taafa®®tca at®ca nfaai^ ®ra i 
1923 >itCTfifH®W sfJtCH- 

cfefaaN H'tata© ^a»wa nrtft-ic^ 

?f®H wtH ®cafw l nta f^ftiata 
«Tfjr ncaai^ai c®\-t»if5c¥ H^lHtfa® 
HCac^H I ^tfP^ (Universal) 
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jtJtFrcfrfatq c*r-c*fa w»w 4t*ti 
55*0 **rs *rtw 

it?5j» 4*fi> **t*n ** «ta *iot 
5*TtMl 4t"tf ■Wh'tf’f 4*f3 4C^*T¥ 53 


[ 25-1 , 9*1-10*1 

51 4 t*fci «<*rtw *i*t*t-r « «ti fafaa 
«rti 4 fe*f< ■*& 

*rtt i ^:*F5 *rc*fj *tf«rs vim 5t*r 
vf>fo uq^tr^ *W 45*tC"t5 5t<T *fa*i 4t*tt-l 
( l »f«( y: -C’ft91^t?f« ittw n^f*iw ) 



Vrfal *lt<C«fa (Universal) 

l—I5f5 «rw*i* »k5Pps cnm, >rfftw 4t*trt5 4*fa 44* q'wft* ^ 
* *iwi*it« nfrf* «*n ftifa w *rt* (to to, 2 — 1-45 4t*TO* wft* 
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3—5-4a 4tt’Wt*a wfaw utami, 4 —s*lt5E»ia *W» 5—16f5 «tC^*T¥ 
’ftafaas c*tt*HF, ai «fta 4000 vsta*ta 4ff®?fe «?|& *ta ( i§: c^Jts ), 6—*jtat*l»f, fifC’F’fa* 

(fe: C’tts), 7—"ffaarrf* ^sr ${B 8—a;tfa mw 4|B 9—star* w«r 

^fg 10—c^JtfefWHV'af?!® *za^f3 sirstirea astvr, 11—ara^r- 

wftc nfo aaKt-ta utvai (fe: cnt:), 12—itfa* ffaf-r* «r m?, 33—io-*a 
W*r ( **n* wl5 sre* tot), 14—»fai«r ^tfttn «itwt* "sINtat aa, 15—^ci 
■wtvr-nfiw^ ^sjatc* *tftw afaasfo a?f?*tft agKtis ufpi, 16 — U-na «i$ain ( ?: 
cat:), 17— <ja.att*a ^c?r 4 rt^T*, is —$aF 3 ft*a 2{B -stt^a 5 *, 19 —a«ra< 5 tc^a 

2ft 20—^"afsatt^a wg 2$ 21—atH* w (Annual Parallax) 

^tiata •tcaaa (Aberration of light)--oa ^t*tt"f vsta^ta "ssta nfaa^ 
fafft* «tt*n¥ ( facia ®t^*1 W^a c^tai ) 22— <B[faa «l*ta (Variable) vst^l 
(ai 'ecsfcm c*i|g )-a Gm*, 23— 5 - 4 a wn ( vr: cat:), 24— l- 4 a ^gara (a: c«tt:), 

25 —H'St^a «twnc« «ltWt*-C*tfra (Bulb-Socket), 26 —=TC^tN«n^^ta mw 2ft 

«rw*w (a: cat:), 27—26-®a ^ 3*1 ( ft: cat:), 28—'«ra*i flpMia* c*tla, 

29—*tnt 9 K «K**t* ( a: c’Tt:), 33—'staatlt artitwi, 31—ef5 «trpf* cata*. 

ata atstcaj artfw. ^rstfa^awai «r<pf« fartftvs *a ( ft: cat: ), 32—*rt*tt*i <jfirata 
atfa* nfesffr® nfaa^a ^®*ta? as, 33—^mc-f ^faata £afa* afssffa® *tfa*v£a 
^(S^taaf asitvii uf^ai, 24—fassstaata «itc?Tt^ (^at« ), 35— 

1-na fifta 59 !*, 26 —34-iia ( afeat® ), 37—*r*tvr faiff-t*, 28—14-4a 

39—HMa ^sain ( ^na <*f& ^rea ®ris), 40—io-4a 41—«t®ta S5ta*i 

«tW*f¥ 1 

^tfa (*rl*lt« ) afa, ff^-atfiii wBc* wfatstc* sift® «uat ^t*l^ 

'orWtia nfa^^, sps «ivrai *ta (f<p« 

(Precession of the Equinoxes), 5Sf-aUE- '®tfl at3tfaaa% ai arWJI 

^tai -sr^fvsa ^rt^tcnt^l, baryta 5t*nfas, cw 1 »rlira e i aitsjc^a tit 

« bcara at^, ^ct'a 5taf«fc^ ^Jc^a c^jlf4f<9t4>it«r wtwt® ^aata fssB- 
^^tntvs, ^rc*$a ^s^fa 4-4* ^*{t5— 

wb «r^fqs ’itavs'ta ^^41 4 *$ «rMta a^t^?f « fa«t*ra 1 

^ac 5 ® ’ttca^ I •tw 

strtwcBfaatc 5 ! «ttata 55 ^icta »i^t9¥ 1 43jsf , oic 5 f¥ 

W. ^^3*114 W4t«n, CVf- ^1 *MT« 

C^Jtf® (Aurora) «f^f® ^tfl ajHil '■> 

^^ta^tcar^ *ai fcat^,, «it? ^ 4^4 t*g ^41 

«tttFa* qa, *a! ?cac^ at 1 * «fti«ri cac^ ca^i ala *fi, 

"^Ptvl facHa facia c^Jtr®ac4« 1 c^ta afcn *«tiata at'B ^laftc^a 

Jtttwfcfaatcqa aitai- araatc^f 1 sotwcBraatcaa 

cwitRsfawti ntaa-Tr c^t4 nfabt^i^ *tt% ^ta-^alB® c*ta atari atai ^a 1 
capita 4t?f«a 4w*tf toww** faftl =»at«t ai 
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feaa'TO ata* aa>fa aw ’jfaata ca-cfta 
arta»n caw $ ca-wta wtftft* afcai 

«at$fw Stftcac&faata TO ac*r *rfcwi 

¥«1 ata I 

«rfs ^mtcna cites fcnretcna nta 
atsrna atate mm, caaa— 

*i*a «r^TO* tfw *afcii, 

*i-ttaiT*t* ca*tai l«jtfri 4$ atatefa 
at$ca^ ^ta at«W-**& 8tJtCatf>f«1lfc 
ca a mi nwtww tow t m 

mm, a^ naatft a^a »naa «ftaac*i 
am 4cn aw fira ^ffBcs i?a aftataa 
=ir=n ^f*aa, sa^sa, c&ta-a*tami *1 
cm $Naf*1*itf^ tftaia$ «tm$*Hl- 
fe*ta ^a cat* **te am i 
•tea fagfci itaa w m c^ttaa to 
ssfaica c*tci ^tetcia c-rtsfa aw, 
^c«i—cmrfc^ tffcaa *rw ima 
utea I f¥« ata, f^wa 

acaj$ a$a wt«ft to ^ ima stJtw- 
c&faata nRa-fa m «m ssta aiifo- 
cata fa ca caw ml i 

*ntRcfcf«fe« artiwar ssta 
toi* amt* i 4<rm 4*fi> ^I'-cm* 
mm, fa* <®ra fftfi cifa i 4im 
atatfaa cvtfroa «tfa*m 3f«?fa 
*ai *a «imfaafa TOcia atajca i 


* fa*te 125i a*, 9a-l0*r itfn 

^^rtc=r ^rtafos aa catif aa, ®traifafaa 

«mi* asli>1 ^ ^ta^al , «ra« aa, 
£a$jfaf *^caatfa* -iffca atajca 4am 

ji tow raftc* *i*te ^i=n «wta ifa 
Wa« *ai ata, «rta awsatift ?faa 
’itetcia ife^fro atai wifafw afcata 
flfawa acfc i 

it^fw stTicacfcfaama fMH-mrft 
4*te 4H «r«j« ata * aja-atwi 
4ia« Ms itai ^faatcs * 5 <t«r *Hc®\a 
stJtcacfcfsatcaa mn wtcn a®, 'ita 

aw 4*f§ mm i 4$ *wteta 

1962 itci ^trn* ^a i 23 fafeta (ai 

75 5 ^ ) ajtcaa 4 srrtwtfefaaMjB 

’jRaia atat wsa ^^a ajpf- 

fafii stffcac&faata ’jfaalcis 4f[6t «ifc* - 
ac^ta, cafBa ajta 25 fa^ta (ai 82 ^) 1 
•tatfav 29000 a*M 5}*af^, 

«iaNaj ^, fnata, fa«^;ti?, fac^ ^f*a 
arai etf^ mfcacSfaata TO*rt 

aa fassta a ^^fefa^fa 4 f 

^^sjt-sa ^ 1 4 -aa * 3 ^a >rf*t, m 'otata 
a<ai vai ata =n 1 

4 ^ aa^l amtftn ca-^f^a aa*ta ^ca c>t 
«i^f« ^it’T’i ^mn-^stfas faaw-«a- 
R:a«P® 1 -^raFf^fa «1 ^aatn/fafet® faM 
nc’tf 3 ) 1 



if ^8 fJprol 

arc* 


*ai sre atscaa >ni5ta «tt£ft ^551 
fat faafaa wc® aft «itaai ^rsjfr® at® 
®fa, <st*:*i ^tatcaa a®$a ai at® 
caftn *twti aata »r®taai «:? atai 
*r*twr 'ataftaa *l® aft aftata 
at W ®1 ®J, ®l w «i<a® « ®tai Cfltin 
®tatpra ^\iv 3 ca i 4$ ®twi atstaa 
•W 4Wt*R *T* ant»n# at®*®*! i 
ataaa'sj^ta «rtft®tw at® >iur® 
^ai ft*f caa ®1$a i a^ata wa« wa- 
a*ajta fataptataa ®w ftrta <tt®nfafafa 
*tt®T:®a ®tc® ffc®ta ®taa ®ca ?rfacat® I 
^tatcaa Ottawa ^fa’lfsa fefe 
fw caaa at®, «rtattaa «rftfa® a®j®ta 
era® c®afa at® ®a wa^f aa I c®ta 
«f1f^» fttaa®: ®rtfo, atgcaa «rt5fa®a 

i®f ^atc® ®aa* m ®at$ atca ft i 
*rat*ftaa *r®a a<tca afsac® cnat®a 
^aa *®«r frftt®a at®—atsa aft <«® 
ftcaa cat® ®i nta, ®t®t*i caftan 
®ai aata; $-fta cat® ai cnta ^fa w 
^ta aft tea fta *rat®tta att®, ®fac® 
3®J1 ®ata i 

at® c®ta c®aw aa w c®ta atntaft® 
? *\ata fsftrc® ®ttai wtw arts aat*r 
*a ai i ®ca aft®*' «r®tta ai 
at® fa^ts* at ®at* ca catatot® 
^ta >retaai c ®ai ftt® att* ai ®t®j- 
^aa ®taa a^c® atw, ®i w*i* ®tai 
?a*ta i 


«tajfvs *at*a-ftwta\ ®Dtc®tftnr* 
(Lavoisier) 1781 atta ^-ftasttaa «t*^a 
ataa, *faaat?«i st* atatafa® sfaai i 
a«fat* aftttar ftsfa caata, ??afi®*1 
?t® a® ^ at^a ^ftfr^caa araj 4 ?l& 
atataft^ aint®a i ftft *ata« ar^a, ®ti 
^ft'® ^:a caaa «itat^a nft? naaat^ 
^ra, c®aft ^tattaa c?c?a 37° 

f®«\ ®t*fHt3fta atoaj a? 
aca ^tatora ^tc^a*tft« »raaat* 

®ta I ftft ^ta« «Prh aFiaa, a^twtft- 
fa^tca «if%c^caa ataryai a®^ca 

ca nftat'i ®t*r ®ca, at®na 

3 raaftat s i v\*\ aa I 

®utc«rfataa, »iJtn^t*r ^a^ ftfan 4NH 
®ca^ ca, aaa^a fa *iftaft «fft[- 
carcaa ®rcat®a. c*ftl ft^a ®ra at®i:aja 
arttaft® a^faa ^na i 

^cat^tcaai ^-fawtw Stftaf csttfecaa 
§na «rfcatn ®:a I 

4a «rat® ®taa— 1 ttai at®, at\»i, fea 
•ta^a «rga *tfaatc c i ®rt®ta ®iaa i 
Owtcna i®ca csttiScaa 

aja^ta ac^f 110-120 attta «tfa ft® «rf5 
wun Wsca, afaar®a cai«ftr® ^a- 
fiffa £aaftra caitfScaa aja®ta 4a ^aata 
«rca* ®a I a^atw ®ta®, ^«ifi () 


^•n aa 4*it®tatr 



608 mt* * 

'e ntfa*3tca arc elf* £aafara «rtf*f* 
c-eftfecsf^ ajaata fiw 5-7 .mrta l 

$»Wia faaa, «it*C* 'jfaa'la 320 
C¥lf& arcaWfa 5jt*fT *[faj 50-60 c*tfi> atSfa 
efffi* c«IT^»l^ «ff <3 <sf*«f w ?5 ntca l 
’tfa^a «iFa*t‘l cita ca dia« if 5 ? 
fengv ifaat 6 ! at* its *i *as rc*|frc¥ 
c'stci—^ 5 ? fass cata w? ca$ i 

«ttW ^3 

^Btft^i, «rca at* afaar latf 
« fafetflrc rc«l^a at* «ftai: rct*ta vai 
fCT ItC* I trfV^tfl rcfa*M afhlSta 
can istfaiasa rc*tiaa an $cna 
5faaata aa ?cs ate* i «ra& $s ?c<* 
fefttfaa * W«r ^Tt^l** afts? 1?fa- 
»TCi at* I sa, *$fa^ta cm *a* rc»ts 
atna cm fsfctfirc A * D-c* wi 
4TO f«rfta«fl at* f^atca W 
*an c&teaa ajtfa «tfscata srci ats * 
acati^s* rcfa nfor >rt?taj *ca i Etna 
$iats W ^Ca* $9**1 at*, *t*1 *W 
«** a rtlB=r, aftw mtf »w B caffa 
fefrtfaca m i *tac*t itat fan 
atgcaa at**t fiats aafc atc^tlcgfc 
§ 1 * 5*1 **si §f&* i ciacaa ac* 'Btga* 
cai^fin la, «rt^ ^ *rat» *rajf», 
ifaata s* <aas f*g ifaata ft&i it*- 
iajfa * ait ftw ssa at* ar*i 
*t*t at*T a«rta atat ats i 
itasfo* atci «Jtf^=r ^vstj, catfr 
fcfo «r^f® fiesta* c?ia}fii* fa^ata 
ajfeai ^Ntm-fasfs* rcfippr * as- 
St^C* atl WR, CVt^ «T¥tl IS^I *1 
¥W <W ifaatM f§a, at*, aM 


fawt* ( 251 af 9a-10a 1<1T1 

»IW <rt¥ «*T¥1 ¥W 63-64 IWtCTHHT 
¥Citft*r ^taptf ¥Cf ¥t*1 I ••> 
^t* «f¥t=T ¥tfl*l ¥C¥F—Ntf, *lt^, f®« 
^<9 Ci??n^rf< C¥tC1C^fl1€ q[f!( 

¥r« wcq f*rci <fq^ « Pwi 

*% ¥C?t C*fl i «ffi 50 «itci 
c»itc¥?i iitfn® 

c«i sn i f¥i ^*rtc* 

f^cta c»itc¥flt« 

C¥»|lFt¥ <Sf5«l ¥TOP i 

CTi«fic« aifsjai «Tta 

aitfai 

faciai: ¥tc^t^c^ ^sta ¥W 

'sitrtia vf^ars ?«ata ^ aitfa ac^ itc* l 
5Ttai fan *rat¥1 ¥ca c?ai clef, 
fa-gata cit^caa acar a^?cara «tt^ta ca^l i 
*itil ¥ai ata, ^fiatn i.itvfwfl a**i 
aTtfaa arft*f ¥ca «itira i 
am ai ati t^nfaa nw «rga nfaat'i 
sti «rf3faa e r ^aci ^a^ ifa^ iwt< * 
fafctfaaw 1t¥-ia^fif af^*i ai *ad 
caca ^itfacsa *z$ ^a <aa^ c-^tlScaa atai 
cw^c^ta alca afca aqtaptv «a 
aaitfi® ara\g« ^a ^ta an vc^a 
ga « j»»ai ifc¥ I carl 
stirstsTtca* ^cir aar*ia 

irt¥ i ^ cto flf«¥ta «tfar¥ ifaaiw 
5* « it¥-ia far «rt^ta i 

Sis* ifaat 4 ! c«rtlfc¥ «rftaf *iat«f 

<at?«l ^1 ¥aci ^f«C¥a ¥t<¥q^ta 
fa^ri fx^ *rft« ai an «rf«na fcacf 1 
^»tac®a a^5 faaffqantaf\cafl can 
4* fiiJta ifaqt 8 ! ?a 5j?*i ara ^1 ^ 
¥ai aca atc¥ i «n¥ fifett ^ca 35 atjfe 
nftatt «rtfnw c«rt{B=? a^ata atca, 
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1972 ] ^ ?fa*f«r5 *i«roi 


W-^tf*ran 


c*F»r 

brjmji 

cqtfcc«ttifa 

5 f< 


toaw 


•Situ 

«ntW 

-atJttH 

1 . 

520 

1,620 

42’9 

56 

22-6 

2. fn^»i 

7-94 

1,880 

46 

10 

33 

3. ftont^ 

21-04 

1.960 

42'6 

96 

26*8 

4. wt*lt^ 

84-9 

1,970 

57-9 

11-8 

165 

5. ntfa^N 

80 

2,020 

52 

11 

• •• 

6. ^at^f 

137 

2,030 

57 

18 

537 

7. sfa 

700 

2,050 

56 

11 

33 

8. c*l* 

8’51 

2,080 

54‘4 

12'2 

36-3 

9. *T$to 

8-5 

2110 

66 

22 

• • • 

10. c«C5?^TWl 

51 

2,280 

586 

21-2 

45 

11 to 

5’8 

2,340 

71-2 

23*9 

47-8 

12. C3to 

53-4 

2,350 

594 

17*1 

45.7 

13. fw 

20*81 

2.360 

70'1 

114 

35*2 

14. tjfaw c*tt®fnii 

2'2 

2,450 

75*7 

16 

52*6 

15. Zftzli) 

20 

2,460 

72 

19 

• <• 

16. *tf-6^ 

505 

2,765 

75‘8 

36-9 

100*8 

17. 

7-94 

2,495 

768 

17'1 

64-6 

18. 

46-8 

2,510 

78 

20-5 

57*1 

19. $a* 

21*4 

2,550 

812 

13-1 

417 

20. 

6*93 

2,660 

777 

35-7 

878 

21. ?fo*r ^itfipfta fcfeftisi 

12-9 

2 705 

73-4 

25-9 

59-9 

22. cntoits 

24 

2,710 

79 

23 

• •• 

23. ^nistfeai 

164 

2,710 

86 

20 

59 

24. 

43*45 

2,780 

94’2 

43*5 

881 

25. 

2’4 

2,904 

98*8 

67 

126.2 

26. C*»if«?lt*r-31CWK 







9 

2,930 

85‘8 

39*4 

101-6 

27. 

34*3 

3,007 

904 

54-4 

1235 

28. n»f. 

265 

3,020 

97 

25 

Ml 

29. 5fa«ta 

3‘31 

3,060 

96*6 

53 9 

1253 

30. f^atsfr 

50*4 

3,080 

85*3 

43*4 

1231 

31. ^it«3r 

716 

3,090 

93 

59 

127 

32. 

17-6 

3,110 

98*4 

631 

1071 

33. 4 

225 

3,117 

90*1 

60-7 

135 

34. 

4*83 

3,180 

95*9 

52 

1135 

35. c®s|i(t# 

4*32 

3,225 

91 

51 

140 

36 - 

8*54 

3,290 

94*8 

62-5 

1221 

37. 

195 

3,390 

102*9 

69*4 

148*7 

38< ^titwrt* 

296 

3,480 

96*3 

485 

117.6 
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itu ataata to *ift« i faaca 
cata to? ca$ ca. ita- »prJBr, 

yn * *tsi date ateata aca ®fare 
Itataa at$caa iter aata atca I fa* 
a^atca scaa ^tca *$ <«rail «tete 
^ata* ?ca fccfcai ^to Renta® c?i* 
«f»i caca *?*i ifiatci «^i ^ («rtf%«r 
c«ttfBca to ) f^c=f TOa ^te-stlkaa « 
?t11t®tci caf^caa aaaat? aai fcfi® I 
V, %$i sa *aa tea ft^l ®ata? 
naita «rf®*ta w ®tcaca aai it«ai 
w aa i 

c«ttitew fc*te nsjffo wi ntarw 

fawtatoi acia, caacatcaa na^tcaa 
acaj itfaj to ca nf®c® ®tai cata ai 
cata atitafaa fateai TOfaa aca; caaa— 
cl%atcaa ntai cstfca unwcia if® 
afwatcaa c«ftfi>a i^cana if®a $iata 
to a aa i 

■ sfh^ catcaa alia « ®ta at<ratfa®ta 
c«rtlBcaa ^faai facia w*$< 4 a< «faa- 
farota catcaa atitafaa at* i"1t»rcaa 
«rfaaM n*tcaa to <*f3 «?fa® I ntaai <aia 
®rtac® cicaft, a? <wtii *aa ac*ta 
ai nfacii-at?a to c«rtiBa i cac?a 
catl itata®tf^ra ate$ cstiiia 

ft? t aaff^ i-itffa ?c® itca i 


1 251 a*, 9a-l0a TOJi 

ntetei italai^fanrai i*at itcaa fci- 
aai ftitca citfaaa feia facia wfi 
ntrati aca atcaa i fan iai®a ntit*. 
ai cac?a nrt’ai a®ta alleys ilea, ®i 
to atc*t?t$c§^, casiattf w c«ttfccaa 
nffart ilia i*tt aaj 

srwin ficvm ^s itwnran 

1966 ittia cic«foca natafeca *r$!tf 
*Mlf®a ^foaj-fawta toto «a «f®- 
caaca an ?a, facia a^ata ^aiteri 
320 catfa $iata <4 istafla c«ca ®R- 
TOU at^tca 600 catlB i cat to 4t« 
«ratl ca, fates aitfaa itaatacTOcail 
ata, ca^a «tl at?a nljBc® ostci w 
feaa-if^a Ifecatn, ^a «itcafaai, 
wc^ftn « fa^farntcaia nftatitatl 
caai aclti^s* ita ita I <*$ «tfacaaca 
nta« an ^caca, a^ata l®t^c^s 80 
catrB at^a 'latstcaa a^ci asjTa aaci l^c 5 ® 
itca i 

if's-aa^i aatatcaa wes ntatcaa 
alia ifiala aca it» te^itaa ifa aac 1 ® 
fw fawtaiwtca itiiaa «aaa ita 
«w*-«wti1 ^«taa aac^ aca, ai 
nl515 ca*R ajia^a aa—aaa ^laaa fan 
crara aai atn i 

[ ^ fcciaft ®racaa itatMniata ] 





*ftfto 3 ?t 3 *fift 3 *fta ft* 
33 C 33 *TC? tttfWJta ?l% « 

fc«i tfora 4 t?t 3 i #w av$$ 
5 C«! « 3 ?fa ^ *ftC 5 45tfa$ ?Cl 

<rttf * *rs ^3 »mf 3 *r*rw* tfartaR 
i f 3 t* ?w *fi fat cafin i c*te 
^ *tt 3 ? 3 t 3 3 f £9 C?g fMf'l « "f ^5 
?^t?tat*f 3 4 C 3 t ?3 ?3 I f 3 ^ 3 C #3 3JR- 

to* wv i>\ catntrctcn* 

f 3 f f 3 3 t$-ff& 3 f 3 5 «lt?Wf C 3 ^ 4 T\ 
*tt$fa cfl*i« jps?tr®^n ?tC 33 8 fCW 

39 f •Tttf I C 3 $«% JfWT feltC 33 
(Span) 5 f* 1 ?tftc$ 4«ff3 
^ns vitPKfa cjf 5 ( 3500*5 *fc « 
fMtift*! 1903 ), Itlaton c>fjj ( 1380 '- 

°*, 1935 ?:), c? 3 tn& C 3 $ ( 1916 '- 0 ", 1907 
#*f), $ 3 waft 31 c*T$ ( 1182 - 0 '; 1903 ?:), 
W*llt 3 >l 3 tf C 3 * ( 1600 - 0 ", 1933 T- ) 
,Tti Wta ( 1470 - 0 " ; 1910 r-)> as w> 
CJ ^ ( 1595 - 5 -; 1883 < 5 f: ), c$C 3 t 3 i C 3 tat 3 . 
^ ( 4260 '- 0 ", 1964 ?:) I 4 ? 31 a»iat 3 $FW 
^*11 C 3 , 3 $ ^ (Jfj 41 43 

* Wlw WftCT <fl?|B 3 ?t 3 3 * 13^3 ifft® 
^c?ci, qfa f^^t*r^jf ^9 «?ftf, ca«rtt 3 

1500 - 0 " fcstara 33 ^ a^a §na a^a 
c ^* MlRH vmfa 29 cf if? 

^ 1 TO* TO 3?t33?k$ C&33 ^3 
^*f 9 f ? ft* «?&*£ C 3 $, C 3 t 3 atfa^rS 

3 ?U §*tf ^Rtfof Iffalfe C3$, 
^ ’tJtftjf fa afa &*ft ?3 


fR f$fa*|f& ca$ fawRl $C3 ciftl, 
fctfat? ff fa C$33 £f*r« 3?^ 33 JJ1J | 35 
^JtC33 ClRa 3*fa ^*f3 C3^ j^%*T3 3Tf 
^fC 33 C*f $3 ^ 3 t 3 I 

3^5ftR C3 C^^’}5 

fasprR, c»rf5 ■« ^R3 we* 

3 f 3 sr^ 3 C^ ’ 2 (»Tf 3 % at? 468 ^T» 4 ft 3 
«r**rl 8 564 ^ i 553 ^ 3 }^ ^ 

33>ar Writci «t<i fncaf?^ c?, a? f^=r 
«ff3 35 R C^3 53ft? ?R all 5t?3 
'Stta 4f ?3 'fta 4f I f?®fa 5?tW33 
W 33^^ C55 fMH C-f3 531 nw«1 
353 C3C3 31 C3C<5^ W *tf33tft 5*331 
?«st? 3t3 53t55 ftascn? mw 

t^-f aH3! dt?1 fC33, C333-^ffC? 

^t?1 5t«3t3 333 *\i) 5313 31 ; 

3 tfl 53 C 3 31 | fln» 1 , C«® 1 , 3 f 3 F f^p 3 »|33 
f 3 C 3 * 1 t 3 C 3 31 ^Jff? I ?t? fpi 

«rtfft »1 «rt« C $33 % 31 31 C 3$3 4 *f 3 , 
fff C^r^C® «ht3 3C« f«? ?3 I 

5 f «$(3 433 $t*n ’IC *' 5 *ff»« 3 t 3 f 31 
®f ?1 ?3 333 CS*f 3 t ^3 *ft $1 

( 1855 - 1856 ) ??F I * 33*13 * 3 C 31 fnntCt 
tot? 1857 $tC3f I 1868 ^tC3f 4 $ nft- 
fB 3 l <J( 3 f^f 3 $ ? 3 , 1871 $tC 3 f ftffl 
C 353 wt ^3 nti ?j « 1874 ntw 
£ 220,000 ajci 1528 0 fc$tC 3 * A f tlh 

C 3 ^i 5 f 3 f 3 $ ?3 I 4 C$ 48 $ 5 f $1 *rt ?3 
«5-3tC3 7 ^ f*91 ^*tt$ f?*1! 3t3T<rtW3 
ff33^1 8ft?t8f 5®1tP:*13 WIW f3C-T3$: 3lfa- 



siz 125-f 9*1-10*1 

<.TOt*c*rt»ii *m\ <n{3 s^ar c»r$* 4$ ^ B*itsc*n «rc* 1200^ total i 

wfatf C&-R « *rfi*T* «tt®« *ft«r 4* dijga MfTOt* <*M *7 1886 tftTO 22c«f 

™ cTOt* ntw i ^tc*t f®cTO* i fai'hifS *mi fttTOt 5 ? 5 ? c*i$ i 

®tni ‘cfcfsT *11717 ^1^51, *k* <®1 to ^tc^f 4£* *tfa g^sf 71 i§^f»K®7 c 3 ^ toi 
f* i §:cto 4$ C7, C»ljS *^j i <nc« cfr « *-*itw *rt* wi- 



fV^* ?n^ c»i$ 


?«3t? 4fi>C* *t*f¥tfiE *l» ¥tc«r «tv! « $-*(tCl jrfc*tt*f *C 1 C^ I *&'» 

*rt •itf^CT Wt *w ctoh s* i w «rt*rfa ** i our*! wHSIcto #tt* 

*TOt^T* fC.M.D «r*c*i) m to *wto i 
cnj[ i <wfc wt ‘ffi*i> ci$’, ^utt* c*r$fifc$ (iffor cn?) 
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1972 3 wfafto ftfto c»n? 


Sf<8 *!£*:«! ¥*¥ f«C^* *tl$ ^1=1 

«[3j* fa»ra * cqtre« *w 

fw *1 I **lft*ft VZW Cqftt* ^ftl 
w* »ivt¥ w ??*riRr« ciH cf*i *<jrs 

i «i*t*i n« T* nt^lfl cnt? r»i 

citetr* *mi i «t« am* fefwi, 
V|*ft* WU«i’T, ¥t5 ^flflW^ «J«f fttt *¥! 
w *j31 ft«^i fcn* mn ’srnc^? *hj- 
3fV« *rc«l 'stcwfl ftf*g 4 ^bT <snt6«i 
*t$r« *t«$i c*i$a ffta cn$ ft^rtna 
sftfcf* w 1959 ^tw 
a^tar c*r$« fcn? fafts fafts «f^tcaa 
Mtsw Ufa ft<* «i *i i ^a *r«fi 
fw*i at^r, nft, iftii. c|»it«^» »i?l, aftc'sfc 
c*i ife«, fen ft, c*tfo ’ftlc^*l, ^fa, *rftt**t 
f«W1, »!t|c**l 'STfsr, Ciff-^ft* *fa, 

d*ltni#t «t^ft I ** ¥C «1 C **1 ¥t¥ C*T, 
*&ffa c*f$« *rfa « sr 1 ? 5*tt5»t iff »ifa 
^fta^f® *«sts ^sfa c*j$3 «rnfafa ^ 9 f«it% 
i favr "fsstafa wim* CM P.0 
itfwa ns nf**cs '«f!caffl«M cnt* 
fsE"fa®t?s jfsffs^ts trtnft* aca «ita« 
fa*!* nqHl « fsfts safari n^afa *ai 
**! cn$ fastens *rfa? ‘Cft 

^ftfatcs’s I ^fifa cnii> *fa~ 

"Rtafc ‘aft ^ft-fattss’^ sfft ^afatc«i=r i 
**ta fa^fa cn^s area 

«it*itn *is gft *ft"fais n^i ** i 
^s ipstnft *i*h a? nfsfa® C. P. I *41 
^ ntSfal I 

1961 ntcns 30t"f 5tt®*a CMPCMs 
fa^f ^jftca cnifc f Iwtcss wfatfe^, 
c, w*i» *ffats s csft-nfaW vn wi 

nfitsn* ntitc®, 
wi vulatn :— 


The most suitable location for a 
crossing and the type of facility (i*e* 
bridge or tunnel) is to be agreed with 
the Traffic and Transportation Con¬ 
sultants on the basis of data collected 
in traffic surveys at the time of the 
initiation of the work. 

Due allowances is to be made for 
the projected volume of trans-river 
traffic in determining the required 
traffic capacity of the facility. 

Estimates are to be prepared for 
construction, maintenance and opera¬ 
ting costs for the facility. 

1962 JtfWfl ^ Htcn «Sf C*Ht^ 

if Wtlfc tt«f1 ^fU flf*rw 

mv cftfe jfi ?f^*i 

C>f$e f*F!Tl, C*f^l5 
*1 *if59 *zi— 

I C»1$ ft ^tfft? «■! «t* ^5t9 

HtW ( fa=ff& f53f Jf^ ), ^ ^C»f^ *1 
ft i ‘*tt1?l ^?t^r»f¥ nti6« 

hydraulic model ftt¥ ¥»lt- 

3F?1, C*f^a ^*!¥ ^t*1 c^cn? 

sfftl 

i ^ wcsr 

5|f|^ C^t* *¥, 

W»l^fc C1Z* 125 ^ *ltW « 

lioo ^6 ^ *jc*j utrol 

B»C< I C*T^« «ltf ft 

*!*ift* f**¥ «ltWtf5^ mi* I 
iPK cn^ »it«ft¥ , r^: 

^5— 

1. tw 

2- c>f^ 

3. ft CWL *1 ft^t^tfft C>15 

we, f*! 3 ! c*!^ ircv« 
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* ftwft [ 2511«, 9*1-10*11M01 

C^tsf C*rltC^ « C1$S ^t*tfS S$ C*1t$ ltt*S <<* *TtC»ltMtS «tf*ltS 
$"ifc«s ®tcss *f^i ^s ifcf ^tifatsts cic^ 1500 fe^tts* ci$ fc*f 
'if® snifw i i si 4*(ts% ci$ ®n s^fi} *?®*t *sw 

»NW 4f®f*l *f® 4ft1 *«*(, CS*R-i$ ^ ^j, « w ^ ** i*1 I C*t* 



|^tc®s s^s fc^tcf'esi sti ittffs 


**H C*1$C® l"1tC'8S INC*. §ncwlN*l s?¥tff® CljS 11CV ^flF «tf$t 

Its W5 SfotSt** W*1 * fcl*J C*(St*lf® ^ I m «tsl St«H «, f«Nfa C1$* 

m*l stii «w cws® w ^ ^ cts itstsi **t*i 

s?f I «it* ss> cn^s nfsfUf I mt®ts w *tfc* dt I ®H ®ts 
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cnr<feai-¥tfetaa, 1972 ] awretets ftfto 


ajfaft ¥fl ata asftffe ca^tf am i& 
fata, ¥«fft attf aal fa Tied Arch l 41 
aa«l atm ifwi ft's atta caaa 

1. at*fa «rtfet*n a$ cat* few 
female** ¥tiw a*i fata carratcaia *ta 
*iaftffe f«r^t=f ** fata fa 5 fe*gt* I 

2. atota ntfetea fantasia ** 
<hfI 5 cat* fe^tlc^a catfei a^ Pin 
fata *fta cartnttai i 

3 . fettaa a®fe—'<sta *a tanttaa 
^ainte aFtna a? fena cat* i 

^a nffewatfefe «ttca * t* fa i <m 



«fata% ct$ ( *raa csfta ) 


ta fat cfata ®t*i fai *fc* am fa 
ca, fentafrtt?* «rwf 5 t^ a*i *satft «mi 
Taw* a$* c*tn nffeurata para's fetal 
fatas tttaa i 

caw*. ntata a fBfea ca Tied Arch 
ca^a nfafwi a ntsatfa* aja ft4a *ta- 
%®ia ¥i ft*n :— 

ca? ft^n aja 406*4 n* few 

*Wa fawn W 334*9 
Wftsfa fre* a nmtfr w va 455*9 „ 

1197 2 „ 

^ft*i *fa* at*, feattfci, catfe fefa- 
faatcaa «rtnr a *tfew#t* aja 4a atai 
<*1 cafe i 

cfe^ta Wfata *fi ct?a f tt fatfe“f— 


fartm aftfea *tti c*a, ftfetfltfe* ftlfe 
a* c*a ? feB> fa Pa ctreca* fta c*t - 
«r?fs aal *tata feia f* I 

ftfetftifea fttfa cajfec* ffctfe ai artftw 
c»t$? *fa*M c«flSa *ata atai Pin 
«rffeitac¥ *t*i c*«ai ftati; *w ftfe- 
catcSa *ttf 4* fentcaa ca? ai *t* 
aafa afca a? aafa« atfata ca? fofa 
*at® *t<c*a« *a tap ft$l I war* 
fant* fetcw&ftaa sfe cat cajtatcai aa, 
*ta*i fettaa ac« *fb tap *f?ta fatH, 
aaa affix's *?«r df^ta $:ataj fewtfa t 



«rafa% ca^ (ffe^fa csffea) 


^rta 'sc^a ^aata *ca <? r? fafa« a«ai fta 
atai r«ftvf*r attfea tftt« tea i 

1969 attaa atw aaftcaa tna*l aft 
fa^fa ¥t^a *rti ta * $ wfeatsatta 
1970 atta *nat ca? ffaaata 
^attca efe^ata Ptnaa a fapta tea fta 
fa ca, ca^a ¥t¥ffe fta Cable Stayed 
Rivetted Box Girder, afa ¥< ftal ata « 
atiflatft atfet^afS tea fat^fe atai at* 
•ttfeta i *tt¥ aca atwa *fa*t«a Praa 
cat¥ fe"tfc*a ^sttaa a^arfn i ^15 ntfoifa 
*fin aataa afatnai eta i fefnfaatP^ 
«rtnfea fefawi faptfe®—*|B *ti* aaftcaa 
Jitfs i *n act a^ W. S. 

Atkins (P) Ltd. *tfa fentafelf **i 
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Wfe * fewtw 


[ 251 aW, 9a-10a adli 


Cl?* 4W ifawwai facia CW, ®*‘la®CWa 
fafel &531 ClCW $"1tC®a a«5(« fetatf 
$ at* *ti€teaa aifer®aew aatwtca atai 
wca l wta ®ttaat few wa^tw-ta cwhttat 
(ai utaa $fbai faftefe® * cga«eafe, 
ata « cwaa cwt'Mtata cah «rr®&ta ) 
4w *i?*n afewwai caa, ate® t*atc®a 
®traa assj* fetal ®'fewewa faraaea-r caew 
atar Ifeteaa faf®a wtca cw«wi w i c®a- 
weafe, aitf * cwnn a^ata aafer ca?lfe* 
fe^tVTC* \& fwCia ® ca?a i* wtw 
wcaewa i ®fe aata feaeaa ca?fi>a 
fMH ®ta c?«n wa ®t%aat few Wa§fWia 
cwfettatew I few wftiata iww wtwfe 
$fefaatfa<* cwtcsfea Ifaw fafecfe®CW data 
aaw wcaa i aawteaa ?*rtfac"t ^fefeatfa^ 
c4trw#a ^festew $fe ®fraa *fea wtewa ®ta 
« BBCC-ew f*i ca?l3a afcaa ®ta cwwai 
wa i ca* ^atfai TO*t?t wtw a«5a wai 
wcacw i ^a ca?fea i«o $®ta weal 455 fafeta 
(1500 ?fe), catfe fcwf J 819 fafeta (2700 ?fe ) 
*r<K ®\caa fecw caatea fetal da wcacw, 
Ca* *fa* I CW?a ®1CW"t aafa aC^tBF wraatafl 
dCW 34*3 fafeta (L13"-0*) 4 a* ®ta 3 C$a 
nfeeife clew 237 fafeta (98"-0")-ewa ai, 
cwj[* *wrtft ntfe®a ca?a aatcai dew 5 * 
®tca t>tca caea 4 cacwi ^ ®Wcsa 
§bf ®1 109*2 fafeta (360^-0^) I 4 a ww 
c?ai ate 5 * ca, aratafr atwft ®fea«eia 
fcsssta fefMi 4 a at* nt^fcaa n«fa®i 
Weil f®a fafeta i 4 * at* nt^ta £®fa wca 
fac<»fe caea caea—scafe* wca aa i a$a 
cto* *tFawaiai faata, few §a®®a nifa 
*«&af®w few feca wfeatw^w w«ai ic^« 
W wait* wi i. atir it^tcaa ^ ntitf 


2*3 fafeta (7"-60 wca *w$1 *ftci awata 
ill ®tca itca 10*9 fe^ta ae^i afa 
5«it«*ia *ra w atatatca 3'03 fa5ta aajf 
wfa fa?at ata wifewa fe®tww fearca 
atai wcacw i afefecw fea aifa wca ata 
Fitaa war® itaca i ca^c® 'e^ata pfe 
25 ®tcn ww ®tai wa fa^ttwia *ftB 
awa fert-r wai weacw i *a ^rtsatfaw 
aia i^ca 28 cwffe fetfi i wfe a^ewa 
wtew caatafe fee® wea «rta« Bta ewifr 
fetal i wt«?ta 6a% w1®ta a^ewa 
acw a*%w wea i wawt®ti fetc^ia atefea 
wtw caew ca? ajw wei featfa awi-t^teaa 
fcta feea wt«?i ^iaa^ weaewa frsea 
attfea ae«r Taiea i ^a -ant'*? fetw cat® 
ca^a a^eatwa neaa ^aa feea afea i 
$f«$ta feew ®aa ajawl ca«ai wcw ca. 
atfta ww wMta 'S wtaata aaa wtwta 
wai wca i 

ca a^a aaeaa ca^ fafe® wca, ®i 
^ffea^a aeaj f(^®a i awa Cable 
stayed ca^ wte^wlc® $"nrc®a aaca 
fewaewt^®, w^efefl wai wcaew i ^®ca 
®ta ^®ta 4* CBca cua wai aaa aatw 
ca? fafa^s w*. ^ta aw wte’t aw ^a^tfea 
data® feea aflar ca^a csea ca 2 ! §*tcaa 
ca^ 'jfeata atai wtea £®fa wcafwwi 
ca«fe weal— 

1. a't't wa cwtcsfa ca?—1700 ^wta 
w fa<ifewta 1890 i 

2. witat®ta ^feeaw ca?—1800 
« fe^tnwta 1917 

wa nea afe« fafc wafe^ ca? fafa® wa» 
ata frsta 1575 ?fe, fa^ttwta (1955-58) < 
a?a ca?a nfawnat* wawt®1 
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affaital' w *tftnpM af? ffg ^»i3fI 5 ajtfuta ’istaai ^a*fat*$, to a^ati* 

cfttf'Q *(£*> *®1 atr® * *\$rs to aafcaa ^tcsf« «tf® fifcta ata fa* fafa*i 

fa«ta ’af’MaTat* i aa)ar c»r^a toc§ i «a* atfaraa fenafas « 

*Wf $fca* ca$ fMtta ^-$-ata ?j^i w vaw aasfa ffqfa 

v^t* 5fij far® TOf**i i j^tav ^ata aitaai *a i 

C*T5 W^^vgJl C*R[ f*atta nffifs 1 ® *t«F *aata fattl Ca«*1 I 

** I 'll C»H> TO*T aa)a $*19 '5tss®3 aChaf 5Jata*lit lla^f ^fafsj 

fwfa l TOt»r fcawrfa* fft^t caga fsfaa fa'itefa tow i s?^fsr 

af^TTOTa *fa)an «f^fca TOW-fca^CU *fa| ’Ffa? to | 

^itfa°s wftmuwRr *ra*i 'S ^ws ?rw 

f? **9 «fBpl’5 lajfaeasJta (Stereoscan) ata* faatl? ®ftattaa 

faitfaajte 3Jtfa< towi?* aflarotma nfaaj^ <4*jg ffs-r catMtat 
Stereoscan-600 a(a* ajfwa aa»l s ^CTO 4*«TTO ^Jtfa^wafa 



at^TOtn toft towi awtii^tw ■stna *ai tafc w 

«a< ana cto <aa ca^i ** *rt**rt w »h< 

mfin <aa< *fa>t^f ata *falS« nlivm v& cfcftfaTOa a^ra 
frna «rf^?ft<5 to atcf i 
14 




*fto ^TOWuti* 

<fl¥51 TO| fcaftv* "t«t^a *W1 TOa I fa* at*»!l Wfofl fa«|a-6$rt 


«ftare l&pitflft ftiatafatl topi 
wftft? ftwta-ftffita c*ft<?t*raa to- 
ftpRl 1814 ntt»I fcfcfalR C¥at <W 
Wffifo STO <J<f*®tca TOW ftwfa- 
ftW «Rttas afcltwaftwt* *<f1 «Hfo 
fc«H TOa I ntwfaj ■frftatPff 
aprfwfirswtta wta§ *a tow 
(»i wl a^rta ‘fll tow afta® *a c*»fat®fti 
fPCT ) I 1817 ntCT «rttaw: C®ft® 
caatcaa tecvttn ft^ tow «rfatN aa i 
ft 1 ^ tow f%®*t=r-5^i wta$ *ata na 
caw atwi wtata ftwta wtwrtataw 
wtw wa i wataw: foaliJ wfwfctaw war 
atvd wrtti ftwta wi asai ?v 
TOftai foafe «rfoita *w—^aW(a 
ftia, ft** tow wa<> wjtawfti v ** 
cataftliJ i %ta*(a fi"fa 1818 wtw wwift w 
^rc^rw ‘fwnjHw* aftrwta a*waa artata 
ftwta ftTO WtCTtWI W TORI '$'!■ 
*t$i atvil wtata ftfo ftata ftwtaatw 
a*ai, «rwtiai * whta wtw Urttattaa 
ftiatato atatwtw »rtwtwj tori w* 
«raw fcfcfaata cwft wa 3Pt# wrtwta, 
fc^ftata fcafo TK»R, wftw wat, 
fratfa, Wa artW WfPRT ata ftPlWfta 
fctfTOrttl I 

WlrtlPfl WCWT ftwfaJTC 

a*ata atafroa wtwcwtw^ 

atai faft artata wwatfa fcata 4i 


Wf« wtf*a wwasRta «rwa atw i 
$fc:at% ?faia wtata wfttai 

15 TO fa ft aaa « aaa artata frwtftf 
«RW « «w fata ftwta-atftwjw waftrt 
to wftaa i 

wwa^atcas aaaftfa* apt wta« to*- 
wa waatatawa wtwi ft^ta wtsta w 
«tatcaa ww caaat ataa TOfttaa i $iw 
acar caeca's ?TOt*a awrrtfrtnta, ®f. 
atwwata ftw, ^cfhftJti, 

fa^ftt’Raa sfft , ift:"ia i $tai 

wto^ to%»i^, c*f-f * wtf«w 
«r»lf®a *ipt ftpi pfps fw ftwtc^a 
WlfinW 'Stata 

ftwft wsrti *aps ^i ntaw cwt^lw 
ftwt*i^fl to cwtm W^ll 
Wfw *it^5tart ftwt^ to *<ftw 
WPlftWR i 

art^ta *rtft'5jt5t< aftara« 

c<nt?ft«pta Scwcw at^l wftti ftwta 
«tstp« TOtw^la'si ^aFti^tca 
TOifTOHl ^ta «tafww ‘awKa 1 *tftfrt 
(wtl^f 1289 ) ‘ac«r ftwft* 4ftw r^ra 
ft»:aftp|5i; ‘aft canfertf ^awtft^ 
aa, wta wt^l ai wfaw« ftwrtt 
tfff^cn a^ca at, wtfi a^*i atwtai 
wtarti fawta ftfti* atcai ^ stfa^ 1 
^atfwtw fts»ta fttftai fy wfttaa | 
* ft frtofftl cfftfJtw cwt% ^aft^l‘2 9 
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egc^gg-fcfefgg, 1972 ] 

ggtc® ftttcgg hwtftf ifafe an wfa 
*^cg r---ft?tc® ggtcf g «ft 5 fipfaw c*g ? 
gtgtfaf ‘«rt**t«ir c^sr ffggl ? 

f*3 CMI»tC¥ fc«tf*¥ ^FfflCvS ^c*| gf$tC¥ 
gsttftf car«rtc=r ^ fgwtcgg *«i 
THtta* *tcg i c¥? fe*n ¥f«i w* ¥ 
ft* gtfe «*¥, gggtg gfircg s^gfg 
ffrif fe ftw I <fl^**f sfirr® 
stffeg *tf gfagfof w i <rt* nfigfire 
«fcitf^hr Prat* jjfi fjwtn 
itfHf fi i f $gg gt¥t*itc¥ fostfrf 
fftc« *$c*r gt¥t«rtc¥ gfirfiii ftgtg 
fg«tg firgfo'® f^w i* 
gfagscarg gggtgfif fen ‘wft’ itfi 
fftf *if*¥tt«« gfigi ftw fi®tcgg 
gfin fan *rs arte* 4^ ^t=n 

cw <n$ ffftc« gscgtffai ¥egg i 
H«n5 gt**f1 «t¥tl C«fC-tfl 5 T^ 3 Tt*ft«C c f« 
gtcs fgategg wf Tj ^gr gfgmcgg vrtft'f 
fin ^f5rti 

fiinft i fofc fw«rtn fengf* fcgfacgg 

n» «t^ti fgwtg fiw gi facg * fi®tg- 

btl 5fl gtgeg «ipfcn¥ «f¥^5 

fiwfaf^t ¥Cg Cft«l1 fw <W Wf* 

^ffef *tg 511 I 

CTWg ¥sPTt«ftgC1? gcgi wfa- 
fi®tg srsftgg fecfc* ffefg fgc® cw 
c# n^ tfn fciftm®, cssqft gggg^ fgwfa- 
V\$\m ¥ttf« ffefig 4¥t¥ f ttg**f ftfin- 
‘^•t(fl¥H ¥t¥l ¥cgg * 
*cgg, fggtgtgg ftftfl ¥*»t¥lwpt 
MK TO«tin«if¥¥ti , h"*¥rti fn^tftfi 
(fcwtfircfgi) ftfs*i fficgg, ipm f tn 
'sfitfHc* frog gtfg^ *$cg I fg^gg 
fi^n fMtw ffim *ftn =n !••• 


ntgfgcng *nw flfiw fetrfrr* 

«t*i ftf^n ^tnwrg cgfi t «fttg fit 

¥%$ gin r 

««TMg fg^tg'lcw ftcg gtnarffg 
eg Kiftf «r«itii aFtfgcgflwg--‘ntgrtcfi 
gtgtsr v£j t »r gtgfgcig cgtar ®tgti $t*i 
fi®tcgg ¥¥i ¥¥g ’—w «rfjHi nt5 

¥rgf¥i»ig 

fit^ar i *rgg^ ftw ^tegg *fcn 
*nf*c»H watgfggf in, cgtwtBw gft 
fi^ffifi, gtfc-fgg gf, Mfsar «feW#» 
cgggtf gtgu fnfifl^tg fti, firggtg®g 
*ti, gc^jargtg gf «t^r fg®tgwCtgi i 

fti ^ gg^ ftg gjf^n? «fitg gtf i 
eftg «ff«&ttgg gfgjcg cwrgtgtg ¥tt¥ 
gg®cgtgi <otgfs fi®fcg« ¥¥i 45t« • 
«rgtng ^gg« w fir i 1945 gleg 
aggj-Hf gc^jargtg gf et¥i cgt¥ ¥»i¥T®tg 
nn ^tggfg ng 1947 gtc»r «fgfii 

ff ?g i eg *U5&i gt<¥^l gt« fig 1948 
gteg ft^gtg^ gteg ftffetfifftcg gfig 
fiatg gfggg «rf«itg gtgm i 

fi®tg gfigg arfis^fg ^ ^ffftg 
1 ®rgitn¥ gf ggg 5t¥i fggfgftgci 
fgegg, ^gg ^fg fffggtw ‘fgwfg 
gfgsg’ gteg *ifii¥i «f¥tft« grsi i 
f¥¥ 1945 gteg f«fg fg¥t«1 fialfiftgcg 
•nrWfwfg f gitn¥-ng ¥cg w*i «rttgg, 

^sgg nfijftfS feci gfgtg few gi i 
«t^ ffefir fggt^tg fgtfgftgg fiwtg 
¥tgc®g ¥a¥«fgc¥ e®c¥ ffc«g ¥cgg— 
fggt^i cgc¥ vg| gfajftf^ «r¥tcng 
Ttfig fefgi fief ntegg ffgi i <^g fe^cg 
®feg ftgfggtg gfg^ gegg—‘«i *rft¥i 
«r¥fit fgig ft*rtcgg few *rtfin fn gt i 
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«rt*tcn* «rrit*f*—4*fci 4t^l* fiffofctr**, 
*i *wl* ntfau nfit**, n®r** *r**i 
*i ▼stnt «rit*tr&f*a ^tfc4 
wsfiftft® to *fa 'BfWc?* npii- 

«tcn ntc**, via *t**i f**6^ «it*ti*ra 
nnr* $n cwnt* fitNfa* csfct* toi r 

1947 ntM* 18$ «i&t33 f<®r* TOraf 
*wtn¥ ncsjant* n'stnfar* f*»t*t*- 
*1*^*3 4* *pst* ‘*^3 f*Wf* nffl**’ 
Tfnw* n3®s at* 4 ! *3i ** i nfo* *rw* 
vrt* 1 !®* f5i*Jt sf^sr&ar cnfc** n*4c* 
1948 ntrn* 25 m arts’*!* 5 ! *«?!* fassr* 
nf**t** wnktPw fcc*!** ** i 

faaTO nf**m fcwr* c* ®tr w 

nil ®sint*t*r*r* tot «rsta v*i to fan* 
»tc« **n **—“*^to sto® affar** «if« 
•nrwwt «rt*TO3 f*®tr** to nfiifs* 

sro to*. *?*& fcwtftf fnvt^vi 4**«tc* 
stPw *r*f *1, *rra «rf**i «rt*ftr<r3 
?*«tfa* afar** tofa* *tcar 

*fsf*WtC* *T**t* ^*t'8 ntf* I 43 «f*t* 

*r«st* fan froi <»t*t* Ff*t* *r*^i i 
TO «t*r<5 n* n&ffift* TOrw— 
TOfTO *$* TO) ® TOt®Pl CTOt* i 
4$ *$* nfrorn *ft*TO nqat'str* nft- 
•^t* fro 4%* fro *t*t* ncn 4$ 
fiNt* *t«rt j* ®ra *t?st*t* *t*rc* sr- 
ntatarn* *r*j f*®tr** *?n firsts ® 
fitntr** *tai $tr?a to frwtft* jiNw*! 
nr? cTO*t* «f«ft* ?tf** * ® ^aj 
faaitf'it**^ i 

18^ ^rfrt** (1947) *wtn* towto 
**? **tni« ®r«r«t*nt* 4l fittsfct* 
«rn* cntnt* fprtr* *«ft* fawt* nf*** 
TO*i ®**t* to« <at*i *mi towi 


nf*TO* &c*r« fit**®: *rcnri* £**»tft* 
^««Pt nr? wtni i f*$ , l*'®: *n 'e tow* 
nt^r3*r n*» « n*n 'at*!* i*wtf*** 
**twi **^*i car* f^fa* nf*c*t*f ^nntir 
« ssr* fif^rn v*i i ts: ^ 

's ^n^ 5 2*wtf*¥ ntJinL®^, 

f*r“!* f3****i[ fitt*t*iT <n* 

« n^afsii fit®tn ®*i i cnt®ntf*«i 

« f-f^ntf^'sic^ n3n*tc* ^*wtP«® wt^* 
jpnc? n*f*iitnt *c* c^tm i n^s^: *u*ii 
«t*f* 2*wtfn® Pr^i first* « firntr** sr:w 
® \8t* nc*3 *t*tf*nf« ®*3t* 4C9 
*Mf*® nfa*H «tt^rR ®ai 43^ *vnc*3 
ftffc* n*r* fifinr ®rr* Pr*»t^i® «r*s 
^*c*3 tn'BjTOWnl* *^3 fir*44V * 
TO*#t! ^^at* 3J3®1 ®*r l” 

3**itn® nr'sjatJitn n < ®t*if^ *h 
« rr^fet®trn nf*3r*3 c* 

nftf® n^s f*, ^stc's %»h ®nnfs*®l« 

^c*t«Rtn *tnft, 55*fs* 4l??f*t* 3 mii- 
*rt*it*. c®t*tw ®^* 4n*tn «« 43* 

w*c4* *r*j fro* ®^3 cf*^*prt* 3ta- 

cs^3t, ©%* «*n*®t*, ®^ a 

wfMarntn 'st^ft, ^4f**^*t* c*ta, 
Sicntntnsar «irsrt, ^nf**n cnt*t*t « 
*cntnt*it* i 

c* n* f3**t* nf***r ntfn's 
'at* *c*i fir«rt* fsn 4®f5 *tr** 

nf4®t «r®tn i nf**r*r* ymanirn ‘•tn * 
f**it*’ n^i®i 1948 ntcn «rf^it®tn cnt* 
25 A\f\A *t*«. f**fa« fit¥tPw to ^tro 1 

nfarat* fitn* nMtn® ftc*R ®^* *?■** 
fw, f®?TO nr* *t* to 
> rit*r® f*rn* %ntntnwr ^ 

®t*n* 4f*t4 n-nt«r® ** ^aJtsH i 



.621 


C>TCWr-^ltT«, 1972 ] fawfif 


•i&fti ft4tc** to 

ftfar it<rt* faiwfi ftnr 
if (3 *tlfo frtCf—ftS 

jj**if«rf *rcn ^trif 5lc*ft*rt«iFar «fctstf i 
’rtnWatf* w fatfwi ffi «t5tta* 
to cf >rt*iftf nar-ffafi 
flffftf® toci, ®f5 ‘®st=r « 

\\y eft* nar-nfaj^t^ i® ?t® 

ntw far i *twi «rt* w ftfa 

ftwtSta ‘sit* « ft®tV nf3&ft?r 
«tftPf® ftitf <«< s *i* 

fttfi nfaw* »r®tnf® «wt*ff *=?* 
ftftfc ^ Wftfif® «T$"&3t 9*3 
wt« $ftf fwfaq*—;»rfvfST cffwi 
®tfts c*rfftif ftwta nc’mfa fta* Sfiftr® 
wn, c»iffa c®t*itm ftviti ftsste-s&i 
»rt<f T Sjtos ntw? affi to 
ftwtf ffw i960 j|tt*r *tTO*r* 
if® »MJl*cn *«fa f ftsaK-i* 
iffS fan «rfH to, ftps ^ 
fafifc ft®t^ « to^tos c*i\f«if tow 
^<ftf QA*$ «fftft® TOftf i TOTtos 
nTOfqj £*®tftf «rtt*iiw 3*j®: 
‘»ft * fatff-i ifftftfs TO ftif* TO 

cfc TO wfa « w ftwfa fa?f 

^tCTtMi C*ftfaf TOW f tl«f 5 «f®- 

«w ftw tof «fftf-t® w i «$ «tto 
•4*$ ffi m<rtw fct*W f*t TOfsR 
TO to fft—** 1 * fawfa nftTO* 
ftv* ^wi ft®tn an ftfi to* 'mu « 
fa*ft’ nfafi <wnft «tf® ^tc»f w- 
®tfaf «rftfa® to «itTO i ^ 

^ *** i®ttf *|fif1 

«fftn ftwfa nfiTO* to c* f* *fw* 
m ffl fjft* f■wn i 


‘wfa « ft«*t^’ Jiwr^ 

f^wfsr nfflsi? ^1 n»ii ®t?t? 

?5t ^ftfi w ft«f, c»r^ 

*zi ftcq ?t'»n ®t^t« <f tfaf Rwfsr 
nfai^ta «ri^2Tft-r l 

, 9rc^ s n’, ‘^fa^^Jt^’, 

9 f^558t=?’ *tf®a5l 4*ftfa® 

«»i «tft?i »itvf5f na-'nfafi, fici? 
fi« »rf«rn?f ‘ctrn’ * ‘^®’ nRft? 
m f<®t*t f^?r^® «rftfn® ?c? 

^tc^ I <flf w *c»itf Wf’ *ifaifti 

»if«ff^f ‘ftatwa ffi’ faffrfB ftci^ 
«r^rsf5®i fcaf^sr, if a nfaftfe 
£f5f*r® i «rtff*ift®i cfcars 
at*<ita fiwff tfFtcaa »?Ff 
ftf ‘fiwff-fiwrfi’, *>rtffilf fa®itf- 2 r»fw’ 
mlw fa^tc^a =rt=n f«t? 

'itwtesn ^rsta *:i fteff i «tfti 
«j5?^t?*n» fcf w fta- 3 re2( i rtf« 
*|TC^ *TCfT ftatfffflf ftfl nsi-ffafl 
«rfh fwtf, fPr« fttff cftalSc^ fiff 
at’tc® ntw ft l i^f nai- 
nftfi iffters ftwt^ nfaqm 

«ritn cf aiwfftft c«fa®n «i 

w«i fw *n i 

fi'ii ftwtwn *r>ifi 
'qyw ^c 5 ?* i ^ ft'aft 
*ff«f WRfo ftwtisra ftfl c»itf- 
Hf a^ita fw ^t*ren cntvti 
ftef »tft^vr« *itw« »fWf ftfjw ff 
ftfti ftwt4\ ft^»n «tfti ftwtw? ftf« 
ft^ci i ft®ft 

nftfcffl *rf« 

^®i‘? artwt^f fw 1 ®tu» ifwf 

ftft^ iti fa* nv* 1 ^ 
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citfw® ?^®i «r«rti f c?i i ®tft?i 
ifaltl? fecfftl «lt?® ®- 4 ffe ftCItSU 
i®t? ^tartwi in itc® i 4 tftw 
lit? ftwtl iftlT **1 ft®flt5?tfec?1 
HIT 1W& C*r*1l 1ft? ftlEf1 s®f?$ fCI 
cift—ini*tj« ‘fiwti n®r, ‘iwiir 
ifaftiltll, citi?®t*i 31 fiwti 1*11, 
citato* ltft®l ® ftsti Ifiu, ft«®1 
f?«ti nfti? itnr itnr 

ftwtci? itn fait? citfw ?^®i « 
< 4 ttitsii- 5 iap? *ltt?tf 1 ft? ittf i 

cirii itit? 4 ! ift?cn iti fi®ti-cs®ii 
ftfrt? C®tl?t? 1?t5t? I'? itin ft* 
fiwti-?ti4ft i ?«ft? fiwti nf???« ®t? 
fet** ititi? war 4^ finfe? fell 11 

in w® ®ttiti iw 4titi i ‘wfi ® 
fawti’ nftft? 4iiii ci ‘ft? cii* 
fivtife «tftft® it®i, ®tt® c?titit??i 
fit*?i ff®tt? itn frutftf it®i tefa 
fit® ntc?, ®t? if?s? nt®?i cic®i i 4$ 
faftlfe 4fii? <®?«i ftaf-fMPlti? itu 
fill c«r?n if t? f t?fti i 4^ f secant? 
fpft «rt? 20 ii? 'wrtcn fa®i nfc# (ifeiti 
?i*lsr f tii) nfiwtfi ®?ti)*i ?t$wti 
®fe? itasr^it? yiHtvtn? i®tnfw 

4 ifS «nrft\c® ?*fr? fawti if??t?? 

utitfarst? ffcit? futi if??ti? factt? 
faatiftl ®tti? itt® fofa fciwtftf 
itwft cifat? i*it?t?itf fi^t f t?fti i 


4^ fitlt? fintitil afttH? |fa® it?fit? 
<4tti fftti fiwtti? itil ftftf^f lt®i 

tiftt? artutifai? iwr ink ftai 

ftifti i 1964 itti firm itfjariti 
i??? i*f«®i ftuM? 4?^ 1968 itci 
cif® fill 19? filsitfafl felitf 
lit? f?®fi nfiii c? ftwti-^ti'fi’i? 

f ttitfi f cafti, ®i fatii fetiwwtir i 
itt?f i 5 ? fsicgi, fi?ii ft® fawti 
iwflltil. ftst f «f^ar ?tl ft® ® 
fiati ®?i «ff ffe l^il 4?^ fiati ifticii 
‘^tc^-iici’ fi^tn 4$ fecirrtJ itcir itci - 
ftwtl-41^1 «rtcit*i ®w i 
ftffei ^tiiti itii fenici 5 

fiati-«fi^if? «ttc?tsR ®?11? i 

c? ii feci® fit? ufa fmti ifaim 

«rf«Ai, ®t? i? ftg 4ii® ?t®ci®ntfi® 

n ft I ^5C1 25 ?1C?1 sftici f<wt1 *lft?l 
c? ?Hit? f?®ti «rsti ® «ritw 4®fe 
^flll 4^1 ®Mt® 41^ ltlt®tci 
4^ ftm i*t? ««?, ®i cife 

ifire Itacn ii I fi® ?::i? 
f???, ^tltlH CTPfl 1^?t«fl4-111 41< 
«it®Hitfe i^i ft«ti nftim 

4 ^ 4ii« ntwfti fenift 

®w ii i ^icia iicirft®i 

c? cicifl ititu ifsicn ici f?uti-ci®ii 
* t®r® ®a^s i«f*li fi»ti nftw* sitci? 

iw 4ft® ®t lift itfu i 




3i55 sal! 5RSin 


— 1972 


zwmftrf g wiv-ww nnm 



aj^si ffaw &*wk (f*tfta ) 

■sf® 23r*r q®it$ 'Sftnfa^i ^ «w*i ^t^tc'f 

W** i ^ ifcm ^lan^fl *a 891 f^sim i «jfafa 'e wr*r*t«r, 

^ &(fai, ^ ^ ^ ftfcs wtft 

j|*5j^ tii^; 'Bftcsit^ftaf 5f^^ ff Ri 'S*fc ? it% ^3tf*f §’f'S(^ I J i?i' ! Tff® ctYa- 

C^imn ^Ht 5tf^l'® ^ i CT^-CTN f^iv-ifore ^‘F® ^ 1 

C^sfa $f3R 3*T3 ’tJtW'TO ^ i 


SrfaffpN (Transistor) 

^tfaro i c* ^t«r <rtf t9f** 'B\*\p3v TOtrer to* 59 , to to* 

TO& ifftPpfanr TOtrci t 5 w *91 9t9 i SrttPpfora 91 * 

9C9C5 Vttfft9t9 (Germanium) * f*ffa ¥* (Silicon) *tt* 5 ft C*f9*®ttc99 
(Semi-conductor) f l <*& 5 ^ **>ltt*1 f939i 9 S 9*'® *9*^ *t[- 

5P9t»f (Phosphorus), 'stjlfi^f* (Antimony), (Arsenic) «t^f« <H9v 

*9*« C9t9* (Boron), «Ut2jfrf*9t9 (Aluminium), (Indium) 

^S1 ’tftsTO tTO9 *|fj*9l9 ftfsfa *91 55 I <5¥fc5 
fVNfa df <$$$ *91 9t9 I tUCT5 uq*fa* 5911 59 

(n-type) « «wfih| TO Pt-i>t^*t (p*type) 1 

«fTO$ TO 9tfa, §Jt*fa^C99 9Jt<tft9 *tt®!tRl 4TO 5$9 *5 I 

9T95tf9* f?* c<K* §rt*fr$9 TO:# ^ «rw9 fc:*sr 1 

SrftW>9 TO19TO: 5-9*:*5—CTO iTOftft* (Point contact 

transistor) * «ftTO §ft*fa*>9 (Junction transistor) l 1948 TO C9®T 
C&fa*t* TO9TOtC9 (Bell Telephones Laboratories) fHt* *R 5t^[ 
(John Bardeen) « Sltcfc* (Walter Brattain) 

Srt*fr$9 fcTO* *TO l TO 1949 TO 4 TO9*tt*TOl ftftfc WlTO 

(William Schockley) a W1 TO* I 

Sffafofc* TOt?W. «ftrff*9tC95 4** (Single) ^It^5 Cftfc 4*fe 

fa* I 9®ti>9 ^TO9 *r*TO (Tungsten) 5t^9 5$ 

%9 *t*t*tft 9TO1 9tC* I «tC*T*li> *fWW9 ^<*TO t5 TO *91 
59 49“ ^ 5^5 ^>rtC*T5 ^*if9$*T *9rf TO 9tt* I *f$*t5 *1&9 

4*fo* m 59 4fi&t9 (Emitter) TO ^tfrc* TO 59 *tW#9 (Collector) l 
C99 (Base) 91 ^ft*t9 *tCT *C9 l fvtft Wttf* §Jt*ft^9 OR « f*f- 

f^rt»i TOMtPr c«ft<si Pcs *91 59 1 ft-nft wtro Sjt*fa^C59 

TOtW 5 ft $f$TO 9tC* 1 fa- 9 !*?) *tTO (Junction triode) §Jt*f*TC>9 49- 
ft-JR ^991 fa-OR-pt—^ 3F(5?F ^5 9°s9^ Pt * P:9 I 

^l- 9 ^ «n«R Slt*fn^C55 9f5^t^ 5®^ TO 5 ® 

| ^ ^ ^^9 j) 9 f(& 4*!&t9 « 9Pt^t^99 9Ftf TO— 
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TO ** C*1 (Base) ^ft*11 1952 TO «TOw (Wallace), 
f*W* s (Schimpf) * c^ciN (Dechten) *t*»TC (Junction tetrode) 

5iftf*p5:?ra *or i *w 5itift^* ft «tfa?5t5 TO TO—TO 

<HltW *TO1 31—TOtN* *1t^ *RTO tow *TOl I 

TOWW Sffaft 3 ^ C*ft*tTO (Rectifier) * fwt« TO 

TO I C*TO TO*-*C3 Cl TO ftoi* (Detector) >e ftoftTO <4* 1J*TO 
<2f5ft[$ *C«Cf I srtTO <d:* fc^Tfs* TOR^TOOTI 

TOtiTO *ra» to fo^f®* *TO-^TOr*TO *W53 

33, TO im fe^? ftC3 ft^&TOW* TO 3TO* «tW3 (Negative resistance) 
'sifc *?i ?*to i 4\ toicv uw* c^hw^i *1 toth ®i*to **i 33 . 3tw 
ftTOH ^ft* 3C* ft*W-*Wt3 31 3C3 TO TO I ftt*TO3 
to^ «n^*f toTO ft^**!^ 5rt*ft^* h^fo* **TO $«TO3 *ws *ttc« i 
ft-’lft *tw 5Ttlft^3 CW «ft*tTO *1 fto$CW *TO TOTO **t 3* i 
ft *ftt * *TO Srfaft^a TON®; fro:** *tc* »itc«t i fro* *wTO 
oiww c*f#TOt«r n h*jft* **w-^TO* %twe ton *ai w i 

TOTO C3t§ I CT «fC« Wt*ft* W® ft:3 £TO tol*- 
5 ft* TO* ^®fTO irtsifaft* ft:* teft *5 toto c**i c*t5 *si to i *TO®1 
«n*c*N^irt*ft^* to* TOto* tow iftr* 5c*i*5ft* TOflftft* 

TO, CTO—'*3CTOt* (Condenser), SriTOW (Transformer) 

TO®3* csft **t 3:3:3 i TOp®* to fogrft* fto »TO ci^t— 1 ift 5 * 

<**« to* i w <$*iTO Srftftjto Mftsflf* *toi* wit i *1**1 
5iftft^***3r *3 cto^* *jiW 1 fro ®i»itc=n w i Srftft^c** 
w**tf ftcTO «itc3 i <4* ^tft3 *1 #TOTO «ito* 
c*3t i 

*!*CTO *TO 5* C*, 1t<t*ft* to[WR| 'SfW* TON «TO, *t 

SiNft^fl ftc* *?n =i* i ci «rcsr cw$ Sitiftto* to« 

C*R CTO CTO TOt*ft* 8WJtf« it*:*, to* c^ i 

«p8H«w TOt** 





•ffiwfasti *raWi 

^ <£& wra m* c®t^t^ *riro ^fro c?s m°s 

TO*fa ^ faro TO^lfc «t*st i if m «jc*t?[ tot ^rasift* 
ftre *itTO, c*ft *ttfifo* *ift* <fnitw c^t*rt«r *tt«?f*t«i 
<4^1 qtw^wl *w to i 

ifl^ (Algebra of Propositions) I 

TOTt (Statement) I iSftni °. 1) iW 

’ffW ^«1, 2) =?®TTO1 TO§ 4*1& ^ItR I p, q, r, *(TO* 

^ ^sT f?£3 fcfi*FP ftf^5 ^1^5 I ^f%*3 ^ *ra'TOt1 

w »T$J TO, W W5I TO I ft TOtfl 7—^ ?5( ^ftT CTO fcft* 
to, ^in*! ^i >rw to, qro* ^ i tou ^i wjstc* TO 

JT5r$15j|sf (Truth value) ^ I 

TO*«fa c*tf> c$t& fcft 5 *1 to*t toto c*lffo ^ f? i 

^ to»i tofsi 3?tR TOTO* «iftTO ft®* to 

cqtft* ^ft* tosi to i j^to* «tfeat«f»i qto tow -TOTO^ vii i 
*0 (Conjunction) —S> (l> fefw ‘^’ TO* TO1 ^ TO 

ci tft* fefti 5t^ TO»I TO* ^ftp **Tt *31 if §fkf *lft p 'G q *®Tl 
to, Toft *R*feto «fsft to p a q i toi *rt*, ‘®ft * ft®tq 4*fi> 
fi®t**ifar*1\ u& p *»ii toiI ; ‘ftTOTOft?1 *fc<s cTO*\ 

^ feftfa* *9fl TOTl q I TOFT p a q fttfFT CTOft^. TO—‘TO « ftTO 
ftTO-' ! lft*l tipR C®TtC^ I* ^1 CT, 

P 'Q q-tfl?r H p A q TOJJ TO I P * q*^ ^Wl 

^l^?! i§*fa ft'®?! TO p A q-iRT qfa ft ^1 *It?tCTI 

<W*f ^?i nt?r: 

P q pAq 

9f ^ ^ 

^ *r ^ 

^ ^5} ^ 


15 
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3**1 TO%? UTOl *rt?l% (Truth table) Wl f* I ^ >T^T^ W*l*\ 
>1 i*w «i c®H1 *niEf I 

1) f^^f%5 (Disjunction)—# fefe^ ‘?1’ 'tf*! ^S* TO C«ftfa* 

fefe ^ ^sy ^»11 ^ I p ^ q-iH* f^%* «TSta TOll P V q ' 

<ii:^C3l p * q-ii)?l «[^J C^3®T p V q <3lTO 3>3 I 

^m«1 *!t?% t; 

P q pvq 

*y ^ *r 

*r 'si »f 

'SJ *y f\ 

^Sf ^5f *51 

$t) ^yfforfa (Negation) —C^t^ CTO ‘qi’ ^1 ‘»H’ <W1 

feffe*ft?r *rfc*t ‘^i «(^r ct’ ctk to to *yflTO ^ i ‘®nfsi 
TOfc TOratfa’, $t few <®I^TO TO—*«rtfi[ C»HH^1 TOl^tfa 31 I 1 
p-iiw si’ftTO ~p «flta fro to TO* i <*yl TO% cTO fefca 
*y*j*l TO wfe ^*y fefw >rej^i TO=rc i 

p ~p 
7] H 

^ *y 

*) *ltl^ (Conditional)—# feffe*?[ TOJ TO#* C*ttTO ‘qf?’ 
fofcfafc* CMtTO 'TOW CTO TO fef%s 9J5 r ?RCT TO* TO 9 !* fefe 

** I 4* 3^* ^y p->q I i£Kft3 W\ S3 C*. p *m « q «PT*J TO TO? 

c**®y p->q «rroj to ^«fi«, c*tq *y$j fef^ 5 tofA c*to <bitoj fefec* fo?*t 

*TO TO* 31 I 

p q p-^q 

7 \ 7 \ jy 

*y «y <sy 

^ *J *1 
<sf jy 

«) f*TOTO (Biconditional)—# fe%* TO*T# «t#* fe*f* 

S*, 4*RTO* if #* *1*133 TO CTtf«t^ fefe ^ ^TOT fefv ^*1 1 

oft fefip »tipw «r^ >ny®T fef%*fci.'c^tt^ta ‘^f? 



1972 ] *ttt*ff*(TO 627 

ctW *3^5 t$?s f^g y\w c^ts vws ^ i 

fcfira «2f^t^ ton p<—>q i <w*g* p * q-<ns toj«i 4? 3^3 tot 
« 1 p«--»q-i)3 *F5J$1 I 

p q p<—>q 

*T >T *f 

^ < 5 f ^ 

’SJ *1 <51 

<q ^ *T 

g-qsrt* c<ftfa* §f%* >rf%c»^q ^csuctMj i 3*rl w 

(Tautology), ferfWt% (Contradiction) I C?t3 C<ftR ft 

3f? -flSR 53 C3, ^t* 3*(TO W SfeaRr *T 5J 3l «WT, 3t3 C5f?, C'ftRt? 

*ra 333 ^ *N5i, <stTO ^^f%* 3t®r •, TO c^Rt^ 3ft 33 ^*r®i 

53, TO <5tt3* 3*Tl ^3 fawftqtfo I fejftW ft3t£3 pV~p TO5 4*fi> ‘ I J5^Pf% 5 i 
*»w *tro\ <$$ bfoto 3 ft p fro C3t3(twi 53,TOt3 pv~p c3t3TO; 

# *(5£5 31 <W # *tS5tf 31’ I *ttTOl, CTtRPF fcf%*fi> 33 mi 

3®J, TO«t ^it *(<5l 31 31 ^51 ^t<5l TO CTO 3TO31 &i I pV ~p C3 
tp*fe, %&3 3t3*ft C^C^ 5 "®1 35tW§ C3t3N 3t3 I 

p ~p pV~p 
3 «l 3 

«l 3 3 

faflltHtfe* §? (5^ 5C31 pA~p I 

p ~p pA~p 
3 «{ «i 

<3 3 ^ 

^3t3 «r«nf .ton i 

1. 3C3 C3«3l 3t? 

P£^1 33T^t3, 

q-^Pxt #*30?, 
r=.3tTO W 5 * TO 3(3 I 

433 p, q « r 3H5t3 TO ftsRlfa^ SfeaftlC* «f^C3Pfl 3(5tC3J <2ffW 
TO1 I ( ?3TO 3$ ( ) ft? 3I35t3 **:•« TO3l, C333 53S$1 (pAq)^r) I 
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tot* * fW* 1251 1*, 9*1-101 nwi 

*) iff i^t i$t*K ^tsc* # *tffs «w toTO ** to *ti i 

1) iff 41°V CWIfa ifl 3t1^ # *tff?, *tTOI *tTO ** TO *t* I 
1) (H^l Cl, It^tl API TO Hi *1 l 
1) iff l^qst*l 11, S5tSC* 3tl$ # *tr? 11 I 

fc) iff 41>1 1^t*t* *1 3tl$ # *tffS, *!TOI It^tl *®I TO *lt* I 

2. mi It* p J|«I « q <*TO I il^tl fllf*f*T5 *^J 11 

1TO *W I 

*) ~(pAq) 

1) (pVq)-*q 

1) ~ p<—>-q 

*0-q-*-(pAq) 

<S) ~(p<—>q) 

3. filfafas *zmfa (DeMorgan’s Laws) <311*1 TOl I 
*) ~(pAq)E~pV~q 

1) ~(pVq)=; ~pA ~q 

4. icqj C*t^«f* *tl*fe 'ills C*t*«f* fantcitfa T 
*} pA~p 

1) ~ (pV ~ p) 

1) p-s—^p 

1) (pAq)->(pVq) 

$) (p-<—>-q)<—>(q<—»p) 

( &TO* TO 634ls ^fAl CH ) 

arota* ft«t^3 'S *1^ 13* 


lt*1 m flfcfSFlI'fa fff^W, f 


* 



“ttfoto?rs ^ s®tots, arts c*r«?ii c?s ? <roto 

sort si totwi —otto f-to *$ i cto* toot cmts, irofetol 

®iTO to ijs TOt-?ft*ri srotfci stTOTOi stosi TOts TOtOT TOi 
to to TO1 wi, stft, «twt«tfv wtc*r si TOTOs, sot ps 

CTO OTTO ! 4SS TO tOT&t ^TO“^tC®!l CSt*OTl 4OT ?S fatfo 1*13 SSOTl I 
StoStfcl CStS S3 3?&to OT?, to f?I^ ?3OT TOOTl Si I OTt»OTl TO 

^t^ilr^i 15 to ffc i$ to stoTO ?ft&l ^it' c?$ wot to s'® 
’•rftafctw toj ^ot to ^ot sot c*n®r i fiwi to ?tw sot i” 

*toi s?ot to to TOtots i to*is to *i®OTt $ to-tos *ttw- 
9 itt*fc fast* f? «rt^»i sttsi i TOtOT* «iiwsi *i|Iot to? ss* ?f* 
?wto* sts s*tf**tw st?OTs i 'osi OTt? s? TO i ststo wi- 
?tOTtsfts* fa i to to sts?*i to*r wot TO?tst ?*i c«Mls wttstTO 
ss, s^ro?* TO* ?^® i TO-sto toi, ?ioti, fafro, *ft&fs*ttf®f *rtfo- 
c*to toto ?*ot i cssftfct 9 ! cff'em stsis **tr *tt**i i otto isfa ssi i 

Csf® ^f*OT* *-C**I1 OTOT ^C=T TOSttSl *OT1 I WW OTW StSSSStW* fc*t* 
^tTl WHtOTl ! StS?t*tC* <4?St* TO *ttfsfsC?TO CSTO l TOI TO TO 
SOT fe^T* ^ *t?TO I to S* f*rS OTl 'sits 4?TO TO Si! TO? SI* 
4TO ?tfc*t* *f* ?f* S&t* «*tsTO TO TO to TO?tTO 5OT 41OTS I 
4t TO? TO* 3*1 TOtOT* S?OT* TO1 * >!tfe* TO TO TO ton l SOT 
TOtOT CS*t *S <<tol $t?1 TOl CSt* SOT *lWOTl I 

TO* TO Htfatora to c?R ^to *to ?t»rl ?to, ^tTO? <i-<i 
?TO I ?^? tl ?w CTO1, ^-TO«T gC? ^tC6S l SOT *t®OTl, 
OfWftTO C?t^l f tc? ^WS 5|?llfe ’tt^l !^C? ^OT<I TO1 WOT 

TO tow I ^tTO I It? TO«1 CTC’? ^Jto TO 4? S^I 

TOl^ff*OT to WS MtOT ?Hj»1 to .TOOTS I ^ ??» 

TOS1 SI, S^5?1 SI 'SCfJT StftS TOfl TOI fSCS h-l$ ?Cfl OTPS <i)OTt I CS CSfi 
StllS StSCSS Stt^ ??.?tcTOtS StSOT^ SSt OTtSCTO ^OTI, TO '«- 
^t|ts ftHststs ?n:?s ?fe? or*ft cto st i c?tro c^tn *ttwi, 
WTO-yt ? 
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to* tom 


t 25-f tf, 9*t-10K 9W1 


cf^Ul cto 95 *<?> TOW 1%^r i sfo TOtc** 

* MTO (TO «t*l W*W1 4:5 ^®TC®Tl, “C^^tC 9 ! C«:«W I” TOF5 stffto 

*&TO, CTOM f C9 **it5l, “TO1 tore »it®1 C5* 51 T 4* 5tTO 

C9TO <4W CStBfa Fftf* CTOft 9 ! I 9FTO* *t*T 9tfos CTO 5^5 CTO, TO* 
TOW-ftTO, *t*t CTO C9C«I TO toR 9 ! I C^f 9 ! C5ft f$C**1 TOt? 
cTOto i c* 99 ^'99 to* *<ri c**fa 9:5 *ito ®iwc»n i 

*tc$ c*tw ^9 c2|9| i c?*fa towi c**tTO cm w ^c* c*to 
i *tTO 51 wc* 5-wfii «f*®ti cro« i cTOt* C5t i 
TOTO to ft TOI *-*tto to s5tc¥* ?*i cto cto ^ **9 toi 

**fti 

9*tc«i W *t?to c^to* faTOi to wt=int*i c*s cTO TO c*ttc9 ft i 
9t®it *roi «w>i s$^5C5l 5ift ^TO^ff* ***&* ft*« tofi* c»itc« cTO cTO 
TO C*®t*> fts TO to CWt TO £TO *ftC* 51, 'Q Bitft *TOt* TO ! *’T**t* 
cTO *to 1, “511, to *-5 WTOt* recces i” 

TO f?5 5t5t5 5te*r c*t& c-5t»i i *tro c«& 91 TO to ft 9ft *c* to 1 , 
5*f5 WftTO C*TO TO* I *t*ft5 CTOWf* to ^ftfTOfa C*TO 

C*ItTOt9 I CTOW ft$ C5* I 9t%t 4* § $TO C*TC5 CWlt9 I *t* TO 
5tTO1, “ft 5tft, <*TO C$1 5t5t5 *r*T *1131*1 TO—TOfl I ^9 I 
45*1 ®TtMtC»T 3* 51 f 

C9 Blew TO* Etc* \5 TOI 51 I 9«TO § 3 $ TO 5^® ^ 

C’fC* ^tf 9 ! 9tft* ^t^C5* 5t|l C5515 I “tit?:*, ^1*1 *tCB 

TO tS5C® TO f 

5t^5 5t? TO, “^f5« C*tt5 5tf5T TO TO 
*ttf* 51, TO C*TO 9^ 5lf% ^TO 9C99 ^9 [! f% ^?(1 919, 9tf59l f f5P»t»l1 
95*TO, Fifa C^t9t9 f ?TO \” 

^5^15 fF9^ f®IC9 5t^C* *lftlTO ^1* ^1C5 I 5tsf1* 5^P 
FlR Sttf5 *5* 5*t*f1 RC5^ 4TO I 9 9 1C®19, “cTOSl f% C9TO 5tR ? 

TO f?5 5OT1 TO 99C?t* tj 9 ! TO* f*rf5*»F* 91TO ^C*f* I 
5tf»I 9* TO 9*t* *lTOl ^*, «C9 TO1 toft I «55fel ft C«*ltC*tl5»1 
C5^ «**1^W I 95^CBt*tWfl 5C5* 9ftft* ** ftfft I” 

55* 5*5t* Ftf* CTO1 5C51 I Ft*R*r ^5-515, TO4l ¥*Cf *9, 
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wto c*tTO =fl i TOi stfa cim w*rc» **1 c^fl 


fa sfa l cTOfl <§*I *W® ^ l” 

K®ft *ros1, TO*1 CK*f WTO, “Wfo TO1 ^tft^l I 


m ^t 9 vt f f1 TO1 r TOI cTO ^f< ^ fora® top > *top, 

^tesd OT! *»ifa »«K^tw ^sr **, fa^ TO cTOl W ft 1 ^ 1 

to TO1 t*rc»rt i ^ *rc £*tTO i to* *tTO1 <* ^ **» 

c*Ht« *rtfroi =rt i s5t?rtc<te t-*Hl-s1 *ftt* to ^ 
rtt*ii ^tocto* cto* c*ta ft:ro*TOT $t«*ii TO*i ^*1 ^ 


C«W WlTO !fl I *R rtt? Wft CTO1 CRCT CH* 1 

TO1 *TOR» ! C$Sf C®1 ^ ! ^tu fal TO ft> 

TO C=fc ! TOff^TOIlfaTO? C^I fa* TO TO * 
xTO fan i TO1 *tft* W 1 ^ tfl 

4?iM to TOtTO* ^TTOtfa c*fWs i «rerfaTO TOti** TOts c*TO 
$ to rtw jw »itw *ft*ifatf, top c*wisi cw ^ * 

C*tTO fa*! pfc 1 CTOfTO* *M G& ! W «1 *Jfa 1 ^ cvrtl 
sror* TOfl TOJ cTOI TO *i, *tre *tw TO i <1 to*i c ^ w ^ 5 ^ 5111 
*t*i ^twi ®t*i toi-ctoi to TO i »ipe «t?froTOTO* ^to * 5 ^ 1 


tonsto 


f^C*ft?f ^5C*!^ fa*|f& <£f*fa-*t®*1 M^5 *®f*?W* ^ ^WtC®! 

*m\ TOflPT—CT^tCT <ftfa* TO* «W, **tt&. TO TO C«KW ^C®1 I 

wunrfr cwt^tan ^ f«pw ^ 1 ^ ^ t:ff?f ^ 1 

^i Ufa *rt5w to ‘ftft’ *W«m i w 

to«i Top froii: 

«f|^5 I ^c«ft^ 53F^1 WTO fV fa *It^ mtpra 1 

i «i95i ro*nt*tt*fTt$ mw ciww? c^fat« ^twra vptos 

^tr?? <(?i to i 

f^i whv^ cw ^tfn, TOul ^ *i^n w cw 

TO ^ITO i 
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Wfa * tofa [ 25«t , 9q-lGa TO1 

TOtw to to to wrto *ftfro Jiwfe aw* c^tw m i <ftfro 
ta-’tfto jiw a$i ctri> cw sta wttTO •itfar c<t«r to uac^rl—fa) Mtt to 
(Blackheaded Gull), fa) frfetdStfe (Avocet) *lt9 fa) $t WtTTO Wtftfat&1 
(Common Sandpiper * Common Snipe) I «fC*ftCW9 TO «hT to : 

jiw i cto cwtwt* atcawtcs aftw to *ftfro to to 

^rtc^—CTO WTO qftsW 5TI, <W 'BTfaSl WlTOtfw 
^C<5 9faW cm ? 

*t I Wtattol TO £TO =11, W^ar- 

^C9 CJtfc «tfe CI>^ ca^TO C5ZW *teC*. CWWftwt fttf fe W9CW I CW=T T 

toa TOw a£i *t wtto *wr aicn aro—JUftw ctoc?* cwtTOto 

t 

TO[1 ^tf^-^nr ^wtw ^ T I WtCTO fcff^T t5, to TO Ca% =19 I StTOWt^S 
CT TO TO $Wtr® totW, TOt?9 WTOt WH Wl« CTO CTO* ^WTO C**t *W I 

TO to—J it c=ftwl TO Jit TO to ctohi Jit TO fa to to t 

toa cwcato wto* w to to i JiTOa cw cttoi catwi to— a^a* 
CRM at* i t5 *«W1, wtat® ’I'StR *r^ wTOt TOcawl 9C* wara* to* facw 
c*»r toft c&t ca afa toto, wara* cwtatotti TO aft* to To TO 
TO ^CTO Jpra *t*t Jiwfe Wa^* I Jit tffc* atfWI C*a=! TOCf, jftfNl atfe* 
TO tow tow wtaai i cat atca caattat atfawii caatcat aaa'to 

C&t frot C^^=T WC* C* $ 'TO Jit TO cw TO fa I 

few TOto, W-atl wt*r w**t* *t* TO*1 a*tt TOt* w*tfecw fww 
W i wt?i*ffl <21 c®tcw? to «itc»it5=il W5t?l i TO*t* »r^tt f=rc®T 

c<t«rTO 1 c>rt TO®f»r?, TO wtro Jit fwc**n?i *nrfe- 

’t'sTOI wwcw TOtc^ i wwTO wtw TOl • 

TOtCW* Wfrtfl CTO C?D TOTl =n TOtC??l I CWC»T C=ltaTO 

« 

TO’ttC^ <tlwff ^CW I’TO^W wntow ^5 1 CWC®T^1 Wll Wtre C?TO 
«itc^r c*it f&cw *re fwi c^? wca cwc»i fro wt®r i wi clt cro 
iTKfb^fil I *mf&*T<3Sf»ra WTO TO^I to =19 9OT CWW?IT« 
to wa i wto ^to wtwi, TOl wi, wtt MfttoTO cmm 
to tow =n, wtw cro wtcsw wi i cwcroa to cTOtcw, wTO 

TO «rra wwtcwTO ca c^TOa, 99C®1 cw«fw Mt^fkTO =tto Ji^ta fw i 
<rtt towl Jiasr®t ^ra wtai f*tto cwcw i 

wfstoa wTtw TOta wi to« to, to wtrMVi «rta WtciTtlhw 
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K*\ i ^tofa ct^ CTto CVCW ^ZW, W.m C*tt*1, TO*, 

$t*TO fa^sf gl>Cf **1 I C 3 ? TOTS TO1 TO JfgMRI TO, TO 5T1 <tfa* 
tot*, c*c®rc??r c*fa1 ^ft«rl i srtftt sjt£* g-ii*l& TOtcTOl -^tto ftos 
yi*Ttw—wt*w to ws i fag TOt* X cto cw nypw to i 

to c*fwiwi nm toto^i cTOtsi i ^*w;i 

^£*1*, C*ft*t»to fc®l1 *TO 51® ?«TO life ^R*1 C 3 *, «W WOT8 obot s®it® 
TO?! i <lWfl *t£S ?0£S CTS1 TO I 'sT't&t* to «*1 TO* TO* 
K*[ TO I TOTO C®rtTO 4C*I «ft®T TOt® '»t*!S5 fat* '®TtC 3 T ( 

TOTO<3 *TO1 ) I TO®!* 41t& 'St?! TO* C*\$ fefa feta to TO* 

®?to ^®it?r i to* sstto TO* to®t ^[t«n cs tfe cstfe *t&* jj^?ii1 

TO®!* C*5| fefto C*IC® (TO^R TO®!* TO** Cto *S *<5 TO5*1 'STtfe v *1 *tt®— 
TOt*l, c®re fa°*1 tojit* <to to i toi** starts TO* ^ $-R* c*t* *t®r 
to TO <*:*t to cawii i to $t*«*i®fl to to <nTO* totoTOs?* 
* t*« «*t <rc* i to**i* ffa JT^ c*c* c*c* «*i ft* ^*c® TO*, TO** 
*1* C*tTO *<R *TO | to TO CTO CW1 **lt^1 *TOl f*TO TO =11 I 
TO*i *<toi *TO cTOta* to* ^ 3 * %‘to i ^tfet* «?®i 

*ta* Cto CTO I C**f 5SS1 *c«* ®fijSrto I *tf®!* <[C* *C* c^tci 

faf? ?tM i c^5i^ 45H ^Ti, ^ ^tcw® *rt5tt9J to »it^rc®rl i 

^^t=i^r?i csl vw c®tar ’fc® «n, Itw t^ora *ft^ cu^?i w 

^tC*l ?lt9 I «Trtt9 <(tTO TOatrtl C®OI ^^5 

faiw ww i ^r«5tn ^tPr^i c^i^^ wcm %vt ^tPS, 

®t?it« vnts fro CTtfei a5^ra?i «rtvta i ww? ^ ^t® 

c*R® *tt*nt*, fa 9 t'i 5 it c i Ttfa »«w ’tv?:? i «t^r?i w*i fa to 

to fasri ^tf*ra tfte* «tt® ^ Mfa^i ct>^—«•« 

cw ^iw ^ $z* vstBpw fac^F in*®* ’t? i cw jic^ ^ ^tfa? 

C5^ i fef ^ ^t« ^tfaatfa?! »itw *t«nt* c^r i sfa^i 

wtw ^rarl 9 ft:6s, c*i^tw^ *Tt^ c*it^1 ^tfa ^rc?! *!'5^—TO fag faR ^It^fa i 
: ^t^i ?to ^tfa, ^tfa ^ gt^m—to fac^T ^ttotfan artw 

•to ^tfag cu^ i «n*^5T «ttc* ^tfa^R cf^tTO !ii i sn gt«m an «f®t, 
c ^ to to ci& ?rtatc^ *tiwf ri i tfcfri ^®ti «ifa fafa— 1 ®nn 

^ TO»:g t? ’W TO I C^®:SR1 fantTO «WfT C*tC®^ ^t*Wl TOJ^C^ri ^im l 
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1. (^) p->(qAr) 

H) q<— 

(^f) —r 

(*f) ~p-»-~*q 

(«) (pVq)-*r 

2. fa) TO 
fa) TSfTO 
fa) TO 

fa) to 

(«) *1$T 

[ w:src* tosi or«« wtw, c’tafa ?n?t* *n 

fa* Sffat 5 ® nt ?1 *t* I *t«rre P : TO, q : ^TO I 

fa) pAq ; «*TO ; TOt< ~ (pAq) i TO I 
fa) pVq : To i (pVq)-^q : «TTO I 
(It) ~p : ^TO ; ~P <—► q : TO I 

fa) ~q : TO, CTOW ~ ~q : «TTO ; «lfot» pAq : «ITO ; ~ ~ q* 

(pAq^; TO I 

fa) P«”^q s ^*TO ; ~ (p<—> q): TO I ] 


3. p q pAq 
*1 H *1 
*T ^ ^ 

<S[ 7\ 

* ^ 


~(pAq) ~p ~q ~pV~q 

<5f 31 S5J qjj 

*r «f *r *r 

* *f ^ *r 

»f »i »r »r 


fc*fcW Iflrt <fat^ OT*1 *tW CT,~(pAq) «W ~pV~q-i*ffl TOJ«t* ^ 
JlVNj Ofcaft 4*^ W I ^WltS ~(pAq)= ~pV~q I 
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W P q 

pVq 

~CpVq) ~p ^ q 

~pA ~q 

*r »i 

*! 

v «f «r 

*1 

*r 'Bf 

*r 

^ «r *T 

Bf 

Bf >J 

*T 

'bt jf (sj 

Bf 


«f 

*1 *T *T 


^ C? * *lt«% C^ CHI CT> ~(p Vq) = 

*1 

~PA ~q 


4. *) faatrqtfe* 
<0 fetcqtfo 
*0 
*0 
«) 


[ , T'Sj'®i cbcb ti^fs c^i^ri qfg_ 


B) p 

~ p 

pA ~ 

P 


*r 

Bf 

Bf 



Bf 

*r 

Bf 



«r) p 

~p 

p v~ 

P ~(p V 

~p; 


Bf 

*r 

Bf 


Bf 

*r 


Bf 


n) p 

~p 

— p 

1 ~ ~p 

•* — ► p 

* 



’T 



’T 


*1 


*0 p 

q 

pAq 

PVq (p A q)-* ;p Vq) 

*f 

n 


*T 

*f 

»r 

Bf 


»r 

*r 

BT 

»T 

Bf 

»f 

*i 

Bf 


Bf 

Bf 


®) P 

q p«-->q 

q<—»p 

(p<—->q)«—>(q' 

* 

»1 

* 

»T 


>T 

Bf 

Bf 

Bf 

>1 

Bf 

>T 

Bf 

Bf 

»T 

B| 


»T 

’T 

*1 ] 



*0K CW 


9ifl<:s> cw 9t*t9tfl *m w 9$1 *$£?t 

^l&^gs fe&i «rfti> t nt^fi, c^tfo ^iif? wt9 ®C9> c?if®€c^ *km *i$ 
33 I &$ ^ Spft^ 9t$9 3t%9* CMf^t^l faf®3 ***1^9 W99 
£<3Tfc* 9ltlW3 3«J fas C«f®*re <2tt9*T W1 I M ®r!^t3 
c*%a fifest* «£«®3 vm m «rtt*i fafento 

«*VSS»J9l9 339 <£& «r.3f?| *?$ 9TC* I C9fs«re 4^9 «W*f 

*9^ *tt9*5|$ Sf’fi^ *f*f 3£9 «11 CW 9^9 ®1 9^ 3*31 3U\ ‘«,<|1fl 
^1 ^tC^lRl TO9l I 

tfi^ 9j9^t9 CTl«jt^% cw sf^aw* c9f$*tf5 *1 ta 

<aitCW (Inductor) Q 9t9'.*9 (Condenser) TOC3 r ^f9 9S% *t-*TCT 
*f«3l 5.3 I fa“|t? ^<5f1 C*T03l 513S3 I 



3 ^ ^2 C3.fr. ^Ifafafrlfc <49s 12 C3.fr. ■TCHtcfa 

C5t®, 3tW3 §*f9 5t3® TO f3«^ 3^91 30 91 32 Ctf? S5frt9 && 

frft* Sf^tWl I «fC5T* 3K9 80 «W ®t9 I 
TO I WW J& fW* ^ 0fo C3%3 *lfr W9 $fc <®tt99 3C5f ^ I 4 r M 
$ C9fr*9 *!C9T ^ I ‘tf, ‘3’ 'Q ‘®* 3t9V, 3H39 3t3 02 31^* 

SJtllt® I ‘3’ * ‘9‘ 3tW3 3tf9ttt9 3Wl «K1 3tfi>9 3C* 9|JF Ws ‘«* 3t9*® 
$fi>9 39J9®t *\l* \& I 
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fe*rf*fo qjq’Stt.qs qqi cm® «tftq Low Pass Filter •, TO*I 
® TOfqt«fl fq?tfV«iqt$ ooq qqj fro ®t»I®tcq cqc® *ft l* % fal C^ 
fq^H-TOt? ®1 ’ittq «fl I CTfe *l1$q CW fqj(JV*tq1t*q TO * 
TOfa ( **V.W qP’ffl* fafeTO TOt®* *1ltq»lff qt®T *£* CW1 TOCf ) l4$\M 
qftOT ^®rct3 ^trqTO cq% ^t«rt wto qiqqs sjtfcre &c®i *tq i *V tf 7 * 
‘V fife's q&tcq «tqft$q ?»;i *fq**i?f fq*tft®^ *qj fro qfre 

T5jg qqqtfe® TOH »$CT 313, ®1 $ *t** '4 TO C*r3 I 3®*t° «T«1fe® TOR 
csfosE® c«ftst3 ql1 cq$q fae^ ®f^-«R'te f*% cqfcss® c*ftTO i 
4$ ®%-<s$qts qf? *if*q®1 ?q, TO xq TOql* t* ^ 3«3t3 ^fc^tST q^qtq 
qt«*®fe qtq? qtqt* ^ to xq< ^ erqts q*i fro *ito^ cqfeec® 

st®i cqi® *ittq i TO qq«Ht*t ®f®t®q cto *Kv *tq to ofs qtq ®i qifo® 
cqt®> *tttq ql, ^sfaqs TOq*ft* qtqi *1 cto cqf®^t® cqtsi &cq qfq i TOfe® 
TOtqq TO*!* t5 cq^ s 7 .®i ( ^ TOc®a TOt^tfs ) q#flq qtfll ®1 qt? 
c?<mi »req qq i ®Tq «r® qjq^fq <TOt«R i 


TO1 C* 


CTlfa ’ftft 

<srtTO3 fra qtqqtqq « TOTO*tqtq cq|*rr«i <*rofi> apw^tq 

fWqsM I fqrtq <qfqqf « *>t$W q>3TO ^ 3$® ftst^fq® TO 'TOCS— 

qtq fqqsa fintcq cqV*tf®s *itqqt e tfq* "»fe « w-fq^J* “tf^c 5 ? ^tqt«tcq 
•lt’itqtq csli 5 to i ®tq ^tqtq ^tci c^tf& c^tt^ ^ ^t»it^t 
c^qtq qqsq f<t«iq to *i^q ^ ^fq® qqtq i q^qt^ 

?tcq ^sjqt^ ^fq® qc® qtqsw ®i^q ®fquc® *f(qq\q qq^sj qt^tq-qqtqTqq's 
qtqq'Q®! «ftq^qi « f^qt®* qtc®^ qs^fq® to ’Ito 'fi q^u-qtcqq 'sigTOt’fr 
q^ q^ fqw^t ^H^i ^qciq i 

«itvf*f^ «jf®fqqtcq qtqqiTO ^e fk«?®i c®tqq q?:q fq^a *if%»- 
^:qq 6 «i ni ?n >iq^i «it m ^q* 'atq^t’eqtcv'e fqfro ^?icq sn i 

cqt?q ^ttft *r«rfe ^stq^ toto ^c|fnqtq fqat4f tt>! 



638 wtl4 fewt¥ C 251$*-10*1 1*111 

(Yuli Brown) I 4$ :**tf*$^ C*dlWr 1WZ*\ qfa 10 1jt*ra WW 

ItStt^T »TW TO 5»|W I 

^fetsw «1^$ «l c*it^?r itft* *imj 

tffaw ?z*n c*rr®r *fecs?twR * «ifsw *rt*t to xc^r 
fefacs i ^ ^*r few ¥t^:?ii><t *i fa«f«i qorfl *rtetc*ii 

flfa'OtWl TOT SJt^lt^ ¥?1 *$ I elites if ftfar® ffcvtfl* *1«1tVI 
ifew* ^ ^fe^fro* to if? ¥*i -nt#t 

Steffis 5r£5! I 

4¥$f5! ^C®T¥§ft¥ I feft 4Nt<«, ift* <$tfl SPiStfa^ C*rfo 

sttfft* to *?« TOtr® w tow, fcfa *TO1 to=i—$ t? 1952 
*TCTOHI CWlfa^ 4|*\ ^1 W®I5tfa« Ifew §19 fe3*%sr fast* 5|tfll^ 

if4i to to *«r ut®i* ¥t*ra totojI &*rcs it*c* i 

*rn?Hifa ^sr ^fat* mj *ro 49 toto fi^i' «s i to 12 c«tc*§9 

$ll» Ijfttff— : *11 1$tCS TO ‘510’ ¥9C»I$ TO** I S5t9 JftStWJ^ 

%fazm ^fei-frotro* *t«F i 4t ^Tt^tCt #c¥ 3faTOs> cm c*rem *ftw it^9 
fasesra «tt¥tc& i 

ajfepw to, 4«r cto <2tfefc cnt*i 91 few Ftfe^ cqtfo itftc^ TO 
2,400 cw 3,200 fet*i fro isat*! ¥fro wferc* wfe** TOtwl 
TO TO $*K tilt JRWfa *Jtl¥ 3tt9 fcvtW « W1-W1 W¥ I 

#t*g^¥tfo iwimwis 


®rtro wi 

•fflStos *a *m* fltto *lfTO* ¥11 TO cm, 'at* 
*11*1 Mlft* wtffe* 31* mi *ll feft I mtffe* eft% 
m* «if« ^tffe* «?!* $<r*TO 4*1 itwt**l ¥i* I 

fafit* it* *11 m« «rtici fei 4*1 TO **l 4*1 TOI 

«11* ¥1* 4*^ *1«6t«Pl *lt^»¥ It 5 ! ¥f*^ *¥ 1* I ^ fef* 
132 i1« 1*1 i* 4*^ «rt%c*r* *c*j ilttn^i 

m iti¥ i 



1*13'S ^3* 

i. tforvm *r«w faf i 

-*fafi*fl *t*t,i*W*t$tl 

«M 2. *$fatw wj* ** fa ®i:* ? 

-*«fMwsr oti, csit^t^r *t*si, 24-w«fi i 

foe* 1. entfifalttaj »*** ®*r c*«fare «it**i «f*ti 

TO *C*J C*t* fa* I oft *f®l ®*Jt* *lT*4l 3®t® «t*tt1* 

*fa i ^ ®*r®fac* **n ** wfrc i «wt® afjtfafafa^ ^$fa® 
sjtftfalfcai ysm ®*jc* wfwrt c*c* farafa«i* i $t* TO.fav 
*$fa *wl— 

(1) *$*i **t*ti *t***ft »i*t* i 

(2) fa^* *4j fa:* o^fc Ws c*49i*tar oi^l* **®rc*«ii St*i *t* i 

(3) C* C*t* fifti **>IC**tW C* C$t* £?tf I fiffifa® **1 *t* I 

(4) C* C^t^'6 fa^c* c*ar TO C*% C*£* C* CStt'Q j*« *S W 
**1 *«* I 

(5) *fa vfi WflKtC* ^*t* 0 |*sfc *W0W1 C*W *£*, ®t*OT C*¥C** 

c* s* c*ti*c** **§ 0 **c*ti «iwt c*t&, $fi> c* 

•tttl'fifa* *£* I 

oft c* rc^foc 5 * *»n s* ft&re* w *n:fi*i i oft *w 3i*rt®- 

«it* fcwtcw *® i oft *t*it* *w *rt* wtt* *e* *t** 
*s *Ntfaf®fa*[ « *ft*f*n oft TOfa*ili> «t*t«i *5*:® fo* * *£*fat*i* i fotc?* 
oft «trsfoi **sr ** fa i ®c* $t*l TOfaw *ffi^ w.fare* fcn- 
W *1 ^£* ftfefrfte Bfltfafa* fc*Wt®$faFF *rt*ji W TOT *Hlffe»R, 
*1 ftfcftfto srtfafa* aRW%TO ntf* **t**N*t* *jt*ttw w*- 
If 1 fc* fc|W* *£***1*1*1 faf w ^Jtfaf® fotf4£* *£**> 

^t*t*j *eot I 

^ 2. C* 'ew* ^5®* ¥fi, 01* *J*I *^i fjcfcl 

I *** C*t* *lffo fa*t*l*tW 3*1 *HR* fi*tC** C^fat** ®3t* 
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atfefaprto vwfc c>i ft* ctcw *** to i m--5*>pnir vfefor fen* 
?ft **r ?oti CTOtfe^t w P t * foitw? c^ffew «t»w «tffefapi1 
**1 P 9 I tH«1 *ft|"Vr *OT njfoll>* fe*f* C?li» ®lfa TO TO1 P t -P, I 

RiJtafc ’if? CTO CHZ* r-w?TCW v C*cn Fgfa* C*tt*, to five?* 

fe** Wl to v*/r 

P ‘“ P, =: V - 8 - 
m r 

fe<TO 9t«9l 9t9, *lf%?$? W“t* 5tf=i9 $"5^ 

ntc* i ’if? faitw fe^t* vim gi 5* to, 

Pi=mg, 
v 2 P, 

4<rc —- = 1 =g, 

r m 

V-4* Wfa ?f? <4*R ®TG?1 59 C9 P 9 -ifl wfa nt® vi, fctTOl 
??t*(cw 'ssR^srai ^s<»* to* i 

wi to c?*tFH ?t?, ^*ri c«tc? «rt?f 200 wtfe»i fe<ro 
?f? ^feto «lt9 17,000 ?tfe*i 59 , to & ?5teN’i f EVi ^itcvCt ??t*t{:» «wn- 
*^Wl TO* i 

W* C*f®9 fafaw Wit'S lw¥l?fTO , Rwt* TOW, ?f*l*t«1-9 


«t«t* *r^rw—<§lc*lt*tti? 5 ar vjtstf 

•ftfafW* «St5rt fn-23, *t*1 *1*?* is, *f#T¥t®1-6 l|re «Wt-T5 J9^\ 'B’SWW 
37/7 ClfafclM (*R, ^ «t¥K«F *ff ^TB | 





JIPCTf, 1972 0W JRlTl 


'S SR^Jt 5 ! 


«lt^¥ >f?nrf’t , 8l 

*1*51 9*19* I 9tfc 

9t9 W fewA*! CWl* ^*?¥*1JtCl 
ftwrcsra -^rratcnw §*r« faw w *tut*f 
**i wi antunr c* rn« faafa « 
«l^ft»1 Wt* *falB atgfw 

wt^:<F BHWtPlS 9tc«F «it*tt*fa w 
wf® 4* ftarfta arai ?bwi 
^ci* *r** 9ft* ^t*tai *w *sfa, 
faafa wafpra *tf** aftonit* «nfa »ft 
*i iftnfa fcti fccwt«r3t 9trci <1 f^a^iSu 
f*rat*tow $ «na*N *r* 

-n*m wur 

I 

WtT?tl ffafe £^ 15*11 «W^i 

91 itfltCT *TO 9£1 WKf I *t*t*r 
’tt*ii cntf, w «t^ti fawt* * 
»rt*rtfff wtci faitw 


«r:s nfiwtftafai fan wfa i ^faf- 
*t£*i faafa 's «sf*fan itscsi 3t£9 
mt»itftc*ii *M «flc*ri *1-5 1 fiatwi 
lt«l l^llfa C*1 «Ftf«. C*T ^?Wl £1 C¥fa 
*$;? >i*i9i *fatm 9«rs 5 i*i^i ^tifa9i 
?itrs? *fa «tf*it£*fa 9t^i ’Ii^ti citill 
^3C^—fVaf^ « *rtuw al 

«ft6l*r arc** Tit* i $tcti w 1 

^ l B|ftfft\ a f £9131 ^1 «ft*ll1 

Cf<1C9 *ftf 5 $, 91 aWtSpST 31 I »M 9tl1 
*rt£9 wti 4W ii fifawt 
9fl£15T, 91 qMtJtf 1*1^ 5l»1—*t9\l 
&VWC31 “t5f«1 0*5 9f»f *lt>5 I fllft 
£Jf£“ffl ^Wtl ^ Wltf 

fl'Stl^ 9*^*1 I ^#9 £*f£“f 

t«?5i 2*5 «tn «w irwn* •*«« 
l)fV5 n i 

«itntm *1* nfoifai *tff t^i 
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m* 
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«8lf, aftsfa ^1tlC18 15*81 <flf sM 
«4l 1? trefoil lies fatotl *81 ?n I 
1*1 C8teit8 citfc fitotcli nfsiM 
2500 C*tfc fetfl I Clfa* Clt* fot8 
**ei toftn-itos fttoten ifiiM 
8ft1tlJ**l f»l f*«tl « 

§881 41 fifrctrn &t¥tHW**lt* tosj 
18, cil it* «rt8tai citir« r* toti't 
W Upfl, *t*lf** l^tfl 'S 
hstl-wfatsi i 

mtittw cni sfito « ** toil 
« «r^t^f^r*r?r ^sti «$ w «fti* 
ftto n$ii*l § 13 * *\im *sfei C4?t? 

fti «8tiu «ifa ftw stiti-sto 
*ii cin cii fag §*Wi fiwtit tort 
*rtf? tot*i i totci it^ifi? aFffa 
*11 C$1 1¥H8§ Wf=rl I *t8 ItltttltCT 
fiwtffal «iti* c *rai iiWffits ito 
m I ^istrta *ti c?§ cil$Tt1 *t8i, 

C*§ H $1 I <4 =14 fajUlfa 

¥11 fatti* v\¥u tijft 

Clt$ *tfat$1, $t* ifaRI 1t«81 8f8 
11 I 5-*fl*fe to* C¥3I ill to 
iffatrt c*t4 totit « itnito 

N 

citi* itoi its* cit* fitosti i 
ititcw cirti fiwtflu cm fto icnn 
?C81, $1 ap*: $$1$ « f*** ®fl66| 
itn ^rti fag 18 i itifti ito* *utti 
itit$ ntw, w 14 fto iwn wi 

nt$ citi i 


iti itito OTrt fevttifi Ifc « 

18$fl$1 Hffl8 to* W itCStl 
*u to i ^titi f4«ti)« ^foton 
to* ^$¥1 <3^*1 ¥8t$ 1tC8i I qf* Jj|?n 

cii faifc s**8tf, $i 

ClC? $tt»f8 JC8 Ifatl B18 111 ¥J 
18*t«t iCHltltl 17, C4184t8t flB-if^l 
« IJlIfrt CltlJ 

^1 <31^ WFB «4l ^ftltHTS C«fH 

fi^sfi ‘4tc*r 115’ 

1 W TORI 

w I fcfei, »rtwft?i, «Ft*rti «ff^ 
Orel nc4*4ta 445^1 f<8t^ ciltift* 
fl8-1^t«fl 151 ^C4 ^5f8 

TO1 ^1lt«ff4‘| «(|1 fc*t*3 ?C7 1tC4F1 I 
C?t1C114 #rbtltl 1t«81 1f8, 
to sRiWim «rc8t«r^8 iti^i 
«i^i *8*ts fie? f*ei* ^ fic« ?e* i 
4tiei ubii 1* ntMW ^tti, *i cir? 
^f!J4tl c«85f «t^c^58 ^1?84 *ft«fl C1t<® 
Itttl flici 1C4411 ^t1tW5 
^8 fl I ?!*, Its, StST, #, 184t^t ^sffl— 

5f1^4U48 1^3 Kt^ f4®t^ « 

®t? ci^ ®te? ^tai f? it?i 

Cie41 11? #t«1 Cl 'itTOI IfTS- 
flltw 111 ?C81 11, C1C18 lti?c*? Wffl 
fie^CIS C811J ir858 f?C^5 Ite81— 
fei^s* 118 sitf ii;ifts i 

iwmturts 



S *\m% * %<3*l 

Swars *iN ^ SlfatMpfasc 


4*i^fatf am $fatlfwra ac®; at$:aa 
*tWhT¥ (Aggressive) W® I 

*tlf*¥ *faWl <«a ?*fC^ W¥ 

®ar fatar* i §ir® aam ®f^taa 
4Ht*f, afem t\U-£ t*f®, ajicatraa 
%tn 'e caTsittaN aja^i »*m 3i%3 
ftf®* ^®tcaa ^ qfoc*a »lkf-«fff«- 
«faa >if#a®i «rca*iJi ftasfl ¥at® w 

vn* i 

^tOT'ftirf ¥<Sta (Aggressive behavi¬ 
our) afr« at5?Ha <aa ®apt® vX 

®1 at$a iffat®^ c3c& am® bti i 

atsicaa aw ®ca c?a A «fwt awt«ta ? 
W®1 ’m tft^a fe*fa «ilf«mj fata 
wta ^a*r®i atgtaa ^3ftaa 

*ta«i i w ®n%caa >i£«r $»iai apaw 
^s?K ai aai to ®i ft»n atscaa «rt$- 
aatar* ^®ta ata-®t^cara a® fafaa aa, 
w aata* scars i *r*i csa* aam^f 
ara *ffasrfa® ai sra ^tfaatraa 
fa** atscaa *tf® fttffa® mm ®i 
«rt<w|ar* *arta a^afa «jfaata 4*15 a? 
TOI a*i 5wi ®t* fifsa carl 
^taptaf** 7®tcaa ^ 

•ftata csita cb^i sr*ic* «a^ <4*tc* 

fan *ra *V. ^fa, ca^fn, ^raa, 

PMtfa na< atscaa §na natvi *ta 
to* fag sftai w srars i 4* <raw 
*T«*ftfaw fa*«f*( aaafa cbfci *ai 


a? ft*tff 

efts afaata mw ^t® aftm* aca 
ara ^ca ca\efc® arars i *w ftf®s sfta* 
ar«r *$a a$a «if«a®i atscaa ®THt«r- 
*f1aa, ®tal, afs, *atii-«if*t*rtii *ai 
®tac® fafacarv, aft* ft*tft atsiaa 
«na fa^ata ^~at« 

cat’tt'? ^ai I «t^®ffa^caa (Archeolo¬ 
gists) aftn® ai wtai cnci, ®1 ^c»n • 
?tsfta at^fa a^a at^a c^a9iat3[ a^ a'? 
^a$« ^®J1 a»’ca cata c3cs fwi 

^aia? afa« ®aa fV^ faa ^1, 
ta*a ats^caa acar c^cs atfata 

^catsra^a^i fk*\, ai ®^f t^la ^ srt^caa 
c^c® caai ata fa i 3 ®aK ®aa c^t 
WPT cata fag aaafa ^cafaf%®1 
at^aa ar®rca ^tacntifwi af?caaa:aj 
«itata "tfvat^l afai, ®tat^ cn»i I 4 c®1 
cn»i «JT®^fa^c?a a® i ca*f*f«* n^i 
cac^artai c«rc*. ^rifgat«i 
aai'aff ^tcaa ^t®r fen 
^rr%at»i 4f?a «ftff® atacaa cam 
^•iart a® a'?, ®i ar?caa caw atacaa 
«nt%atn «atfaa m ^®*taM aca I af«w 
atafs® ^®fa aca cnca, at?:aa 

association area, caaa—Cfta 

ffl aw at«ri, nfa^SM ^ai, cfta ftarc^ 
atai cw«n. ®tai «rft"t ¥ai Isjtfa* »tia- 

facra®rca ^ta c*rcacfi am, 


* «triaataa fa«w,^rfft®i faifwtat i 
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care atsrea afore ‘aaa 
a&a-£r* fo«fa *re* ca*! fca® i 

frafaa «Ptaaafaita are fa?Ta aaata 
«ire®l afoare ataa forel f*i"»ttfir care 
*Ca* «% &T5 *fll3 art^t^J *CaCf I 
ifw, Prrffa «r^fo af?« csfre %a &t*t 
re are *ttv, fo$ ^ atrea fcaa caret* 
*tft*tfo *ta«fa afol *rea ca^t «rei?i 
««f*ftf care real ala ai I *ai at® foa- 
5ta atfatlrea arer *foa*r, wtreai <«as 
«»fow®l jftata* ate* i fo* at?* rei- 
reafoa \ta ca?tc* «rca* **tai aarea 
a*tra i «w afa^rei 

«rt% <«a<, fetsa »nt# at*caa wt* tfo 
vcare I 3aa fwta sftaaatsta afa 
•Irfoatfo* ^ s're^fcreai ai a'ats 
acacia, arei at?a catfr retfc are ata 
aarei i «rea aw t*ca*t$ ca 8 ! a? aarea 
ftata aarei *ta cacaai atatan®: atata, 
aa Hjtfa aarei i rere'aafo fare <*t 
art* ®r*f aca car® i *®at< a^ 
a$ n* f-ratcaa 4a«r®i, ft-tawa awj 
*trea «Mt*tfn ®«ra retrel re*tl fatafiw i 
^ta* «nfi5 frcmretm n<caa*i arei, 
atsa ifoi «wf* care caai ata 

ajt-*$a *aa +v> art* arer cattail 
caaa ta«refc aTre,*3r to reaafe atre at i 
fri aforea rere atai a*a$ apt-tvrea 
«rta 4a^ aaa atrei a^reaforea 
nre <aaare citte catfe nfaata are «rt¥i 
w arere i 

•rtcawai areaw, fiatare #laa- 
atarta *<*r foatca cafoa care atsa w 
,awrj, refra care* aia^ia at*, atr 
a® aifapa real aai t®itfaa afawiil 


W aare ^a arecai f-tata aare 
fnre sitw a^ra a®fWa *rere, nta- 
nta^i fare ^c®a f^fa^ni aaata c^i 
arere i ^rea >jaa ^treftJ^t® ataca, 
fa« aiare»na acfeca i ^®at> a8a^a- 
atre, ca^tarea vtajca na^acaa are 
a^caffreta «raa®j atsjaca ®fiaic® ca 
catsr ®tf^^n afacare c%f at^re atatar 
arere i 

«t5caa are aatsre at«sf^a are*, 
'stata atajca faaaaan wta aai i 
cafjr facaa srtanta afiire a a^l Jiaata 
<®tata atwa^ a^re ^«ai a^ai 'a^Are af?a 
•aa^ at^caa *t*tf tf* ** «n%ai farerea 
«ra^i arap ^arei aafa »aa^ ^re-m 
at*?ata Jffajca I ^aa ff—ataa, a?ata w 
atfa ®aa* «rtcaa, fere^ata 
«rata a^arei c*ta ai reta ®tca t <aaa 
*tai cacf, aa «fa «tftcaa ^re «*- 

af*a ^8 (Cerebral cortex) atre a%C93 
limbic «r^aiB re 5 ! atft I faa^caa atata 
atsrea af*re >a*f5a5a ’ita ^alS® arei i 
*1 acai a*faaicf ata*a«i ^ai-afa« c«t^ 
f#i« ata fare ^re <rare ^ta *t* 
fafaafere care caata «rcat«a «rtc^ i 
atsrea awj atai caare nta afai 

caare nta ai—®trea c^re« af*rea $- 
a"afV® *rafi> farea ^aS® i c^ra fn« 
ata^acaa «rc* ^a-aff^s *tajS afore* 
ca *tre «rtre, ®ta >rre afocaa «fa 
area ?re ca ata^ arere, ^ta catntreW 
’atrei aforea <a^ ^(5 cah®^ 
afocaa *atat^i a*iata?re at* *«re 1 
«<faa a^refCfl are, inferior pariet aI 
lobule ataa ata|5 fafaa 5,C ' (I 



1072 i stfaFJtfftis ircst 

HClK ISl SCI I CSt* fill!* l**iC$ 
ifccsa fafal anwa «sgf®cs stata 
ifnci ^rfwfsr sea i w* srtfoira w- 

ifas <3C1 If «iwf&« *nfl CW^I WCf I 

sw ftwtft itgcaa «p stitstft «ft% 
?«?1 *rcf« *css cell seas fa"*tff§rc* 
csta fa$a *ts cutwi »tsa $a ft i 

^ft c«r^ri atc<*. fasti ifaacs csw ca 

4S «fM C«CS ^ «ftCS ftd C*fCS 'll R, 

lf5CR ft^W «7^< ffa*1 faciCS. 
cm—'«rfarasta sesr afa’sfa <iaa ^sr-riafi 
ITlftl, ^Stl*, ’ifalfarS Wlll| «ftf^ 

<S)f>TCS StSltl «H*fl 1 , 'Itltl *frtICT '»fa- 

nft. fill!* $SJtft «fSM Sll I 3??t< 
«(9t9 St^CR HQ CSfa 4sfc *tl C*C6 
fad ItStl CSC! it?! fifst ^tcs? i*ns- 
'SfCl *lfaci fa^l C5C1C* I 

fasti ^irstaft left 

sfa scacsi aw *sstw *ts* 

sa* «*w «rt%ai a^stca 4es ^c*«r *F« 
=»i sea *s^ c*tata w*i *rft uni, fas 
fal^CH itltl IftlCS 4* 'StaR’IfaTS 
SCI J*l*\\ Cl, 'jfaall *T1C5C1 *lfaci 

stress saw asa *wi i it$a 

fas w itfttcaa *ft catsft facacs ca, 
afaa «t.?« csci c<*il ^fawiftrs i sw 
^ «ti%n ifo-rtf} *«n wy« n$acs 
^ sire faawi i <»ft cut at:*?, »tafas 
facft at$a faescs 'StsFiatar* <fstft« 
S1W1 i 

«M%W*WUf^ 

^ *tW ffP, *t*CSl I« 

*c*n fafai stfV« vft «*a< ftustsjcaa 
H—'HtRWl sita'llfaTS ^®fl 3JS* 


s *t%3, «w»f«ftra»«l 645 

sc* atft ssi s(*r# <4sw *ftcascsi 

aCl.^CSl fasts S&C11 5"4SSJCS5 ^*fS 

ft^s s:s i sis jti* Fssfcs? «rcir st^csa 
^Fas T5fa ft«a sacs r sift 

^ sTtsiFfs vftfcsft ^css wrar ?t*^ 
^facs 'fs sea—^csa stscsaf« cs scari 
nfasftcf vt«Y, «i 'sststs ssi sfes si i 
•rf^Fws faafs sftssitsrsssN *T" p fc# 
»rc5?s ?sta «rcss «ftc*r c«ics^ > ssts 
«fr^cifa sw ft*i i *yFf m Ifa sftap- 
s'rtsrs sstcas sen nfisM® nftcsji 

^ Latsis: testosterone StSS *tJfCll 
«iats ca\s^r59fs l»r (Hormone) fti} I 
*f^cas:sai csfaea^s ci, ^t^sTt^s 
ssleai s?!5 uta ac* testosterone «fsfcs 
sfac^l hypothalamus <11\ genital-41 
»tk-2rffai ^na si'sfa ftagfs ^cii ves 
^seia it% csiwts 4i*s iftFit^V c*f*l 

'»t«l®tci ^®fa R—lff« St afi 
*«tcsa tffst-t sttaiaiis ft«a sac^ it?cai 
esc n ^ws^i ’ifatic-ti fe*ti i jfMfasts 
testosterone «TCltn SCI 
w it% cistcwa sn »rei icics i «ii 
ca ^tatai *jsa ^t?a«F^cs ^entst^ sci 
fac’5 ntci, «t« C?«fl C’tCl I lft« testos¬ 
terone CT«U ^1 fa, 4HH Jt-tfTi «jsa- 

it?cai fe*r« >ri *ifiR Fsrc® cncn ws 

f:i iti i 

’ifattl ci s«^l sitwtsrs wi 
•ststcn tsfc» it?t, qU ^tiftcncs feow 

S11 It! Dr. Delgado-1 ssfawffl 

na'tsti fan I cwtiti ^facn iRres ^sfasta 
«rnt«f sn Sc'afar® saw ^fsal5 fesa 
ssrfor ^tncs *to?n sea, fsi 4sfr wi 
tricia af«cs > 'ltd *lt#CT 





646 iPto'sfolfa 


fersftf'® *aci tfTlft W <t*ta ** cgfca 

at*r atn g^a *ca i 

**$ i«tcaa <mi Staa «rt<ta «t* 
ISftaa ®Ttl HW 3taaCg IgC* <arg«l 
gar® itca 5?i—Rc"t^ *ca «rtgtcaa aaa i 
aca ga tfrtoaa a$ w:*$ gtcaa 
ilatcaai catktsjB $g itca? i **$ mu 
cajtata 3taa «itafa «racaa fcia acqfc 
wta^ stftca atfl csrtata gata w 
iat$ <5tC* ?C*ia CHI aC*l ffgfa 9fC9 
caa i fag cgta gfarn aia ci tfn gca 
1C$, <$<R gCH W 3tfCaa ^StCa 
ifaatfa W Hi ClCg I 

atsa it^i *& «tt^ai aft« ft®, \* t 
gt®, 11 $®Jtfta ajagta gca tfct «mg 
W $ H ^c*fa at4tCa fg’S <W **(<*- 
fltUf ^Stcaa lf«5a Cga, ®1tfl at5tf 
fargcaa acaj a®fci cacatciift gca, nv 
«ft%«1 c®aa{5 gca 5*| i 

straw 

^t*fag aafasta torf® facia gca 
gtfa*nPt fwta tof® * «rnrt*r, afocfa 
ag «rf&»i ag* natatcaa na tci ftcacg i 
^ ajntca facia toaracatu gen Yale 
ftlftgficaa Dr Jose M. R Delgado-a 
<®f^l"lfg® natoi i afecfa faf«* Tfca 
®f$<< it$:a «ttlcga g«ta, <gt&ta-ajagtca 
g®^1 ifaatfa ga, <5i <gcagfri *tai cleg i 
chemitrodes >«a^ dialytrodes atag 

®ftgta itataa aftrcg «rc^tn gca atatag a 
cagfefof ifaa^caa gtai «»r=n w gcacg i 
facia gca aftoga atitafag w <5|®vaf&5 
ifaa^aaifii > ®fWcaa atgtcu *taata 
¥ti giucgtcaa «ff5i Staatfa fggfca 


ftil, ^ta <w etieicaa jjci ^t«r gacg, 
<51 faf<5*®tca facial gca gtc* itntafa 
C&fct« 5»ic^ l 

’tfasa 

chemitrodes al afatafaa ®f^Mi 
dialytrodes al fariffatiaa as^fa 
caac 5 ® <ica^i i^afa «:aa acai 

atraafei nKfi «rfc^i 4»fa *a« 

cartel lacafarf th ai faca ^®f« i sft 
stcia 4ai5 atirafa^ i<rtc<a «tcai *ia 
^na{S fasfaa ia ftntca vtw ^ca i 
chemitrodes »jtafaa<®: aacs aca ai, 

|"lt® faF^ai a'aim^a al, ama at^frcs 

I dialytrodes fa* 4qa laK ftcr 

?afi ca, c^ta ifca 'Sfcat f faca fw calico 
ca aacaa atarafat ifaa<^ ?a, ®19 f^s 
fag farsrMacH'i ?ca & afca stvi gn i 
<a«f*i aja^ta aca af^caa ta c^«ftanfc®« 
fa aacia atitafaa nfaa<©a gear, ^\ wlai 
isa gcacgi caca^ a*i«fi ^aa 
faca ^®fa ca, <afata atafa %fiia f%®i 
f?ca «rcai *faca tos a^ fra 
«ragta atai ala i ci «rc^ 
af?c^ facia c^ra itca atai «ia^ia U 
aacaa atatafa* iaK ga, «1 ^ 
ig® gcacg i 

(fiwtaf 

chemitrodes 4a^ dialytroJes ajagI^ 

*ca utitafT f*i ifeai cleg i to** 
caPIJ fCII limbic system <<ia^ af^^ 3 
«iit« gfa, ca»fa afgcaa «rtcan (Emotion) 
w *it5ta-ajagtcaa wtai aga gacg, c>j 
ita«ft ^nfflf^i gac»i ®utfacai 



Jirsw, 972 ] wflWftl* ncnt^fe s 

*at art* foa atnrtfa* 1*rt«f- 

«f*ra ^tian wca* car? art I 

3rtfe|ifec*k (Barbiturate) art* C* *rt 
ifttafn* 1»K cn*c* fatal cnc?a c*tn 
wtic* warn *ca ca*, sstcna ^ anwflw 
nrttcai afecwa c*rt fan* TOn, cnnn 

3 acaa hippocampus fatal amygdala-cis 
mail *CI fKltat ^aata (Depression) 
J?® a?1 n$n acaca I Caudate nucleus 

art* wtnft fcrsfni *an wtwnitnf* 
f$*s wTOnc* sifni *si art i 
faatwti <«at atmfac* ntnl ai 
feca^ fetsitc* atifn^ *ai all i ^rrti 

«rfcf chlordiazepoxide hydrochloride 
3ta* atntafa* n*t«fS cn?c*ftn icatl 
*?cn 3taac* it**cacneal 

ata, can* ai fa *ai art caudate nucleus 
*rt* irtfec* fecifa 5 ® *ca I wta* wtTO 
Pin, central grey art* ^rtfa* <lfev 

lata nt$c* ^cwfai **cn ca wtonirtr* 

lit* **1 art—chlordiazepoxide 

hydrochloride «fc*t1 **C1 ^ W«ta 

«nfats sen art i Diaiytrodes nfec* 
3cni af?ca ^fa«. fatal <rnn «rcnrtt ara 
ca n?c«ra ntntnfe* iftn'tsr ncit, 11 
dialitrodes-Jia nrttcat WTO f<W*l 
ac< c»1«rt WtW ncn * 3 ? W«S I «fanrt 
(Depression) <«nt fecwfal •Hlrt (Mania) 
^tltala «rtw car* ca naca* ntnrtfa* 
*rtt 5 f (atcntcwfa* witfn*, nanjtfentftn) 
*n, x®tC*r# (Quality) <«a* 

*ff«atm (Quantity) it<*r nca& nwr 

**1 Pin I 

^tn-nmrti-tft^cwtn sai 
a«traa new nfe* wsi\ iv» 
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nsi wtaata mw nfataa fafa* atca <4** 
fafa* wen nrtc*rtefan nr«j it«f*T waa 
ntvnft* «(cw cic^i ara I aitntci 
aa ^ ssfanrea* nrttem <5fe«,-*rntf 
ntftor 4a?f5 ncsin «rt%a Tsfca ca na 
ifaa^n nwj *ai can, facial tea fccan- 
camr i nas *nj wrro clcn faw^ nfwn 
frt itca at^rfaaf na-?rt f?faca wtai art, 
«ta natata «t a^a aca I ^iaa ff, 
afsna wrt« ^afi wai aat si nwa aca i 
^ca nfci ^a ca, ^rta fnaai 'nf «it%a 
af^ta if?nia «fcai af«ca nata 5 ; ^ari 
flea ^aa na nawi ntn caa atfwa TO 
a?, ai nflwrt ^arst* aita^s ^rat 
4^ ntnci wtnftn ^f?nrt aa 
afwn afaca faca ^a ca ca cafes new 
ntarcar faaw ajaai atai ?wi ww 
^,aa fatal ww «(i%^na^rt acal \ca 
ca^tc« ntca i arta, ^rta «i^fs n«rttw- 
cst%a flt^caa ^aa nJlwi wca ^atwfe 
^ai wtai nsa ?can i 

afca^^c^a ^ff6 ^caacatai naWi 
acai—fa"atfe« afecaj facia aia-«fffeci 
^ it^ca caai pict, facia facia 
^itcaa nca *(fec^a facia facaa nin- 
•jffa atn w* i fen art atnrtfa? 
^aa ca?c^tca «icai ^atc^l art, ^ca 
facaa •la'aefe TOWt« wrt« 
n^a caai art i ffecaferata Alamogordo 
ffea aftn ai? fi-atfaaafni 1969 
nten «at^ata fi"irfea afecn 

aa aja^rt ^ca atoa ^ia 

nJlwi stntcro vmi 

CWC5 Steimoceiver TOan afl^Ma an 

itn im ca, anl5 fn-ntfin 
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Wtl * froti 


*lfct®9 Id 14 919 CltlttlH 911 191* 
ItCI I flltflfl ifct? Cltfl T9 *t* 
«KClfc Cl\"tt1 ifltl 9t«f1 wm 41 

citfi *ti 9f*n iffMMfi* ci 14 
ifta^sf icfc, *i narg ici iHfefrti ita 

Clfe 149 It&CV fie 1 ® 1fC9 lt9 119 41 
C*t*l ®f9 lf*C99 494 iflltl tftll ifltl 
9tH gtltg, CUtC4 fel*fl® 19C4 f"t**ttfs! 
511 9C9 * 1 $ I 4$®fC9 4lfe fg<$ fl"1tfl9 
lf*d lf*tfefet9 9199 9J9gt9 4C9 C441 
C1CW C9» ifotl9 f4Cl4 lh-«tlf® (Caudate 
nucleus) ^ 9*tg litl® ^ ®ffev$4t? 
Itftci fetlf*® 19C1 fg<3 ^4 

"ft* gtl Iff I 

*14 *fl1 ltd Cl, ifetl <®f^tl99 
Ifcitl 1 ®t9 itl^T Itlfll 4jtfl9 ftflV- 
itl «g9 nftltw 9J*gt9 gt® 1tC9 I Itifa- 
fslt9C?9l lf%C19 Cltl Clt^ ifa-Slf® 
CltlCICI 1®tC49 BfCST ?t$\ *1 «14C9 
®ffe«.-®91 1t$C9 CM Ft9 C94 I ®t9l9 ^ 
itl'OflC® It9t9 ®ffe<> ntfoi Itltll 

19gt9 f?f9C9 itll 99 I itlltl fag 

fig cimi 4* «wtifa itgtw itit« 
*fa49t1C4 fafltl lt9l 1*9 fC9tg I 
frlfal ifalltUltl, Itlfll fem, fllfe, 
ItlltH Sf^fs fl9C9 lt44t9 MfZW 9C11- 
fawflfal ^ffe^tl 9T49f9 1C9 flf fig 
l9)l1-f4lWl 1C9C11 I feBgtl 44< *t* 
«t4tci9 ^:i 4%i9 ci i9 nii-frfTs 
it* 19tg, ®tC99 4tgt$ 141 1*1 gC9Cg I 
It4t9*l 4t$9 flltl 1C9 fasitC99 4$ 99C19 
itllJ itSfin lt9« l^r 1C9 $4111 
Delgado-9 1C® lf*C19 fafa* *fC4 4t%Cfff 

i»tcii 311 ci 19 4$4-«tif® it* in, 

451 1T91 lift C4C1* $ 14 T5tC49 


lf9F9 199 1C9 I C191 ^ 19 *1199 

flf®9 14g1, C994—fet*99l fa<>9t 1*1*141 
«tt%C19 13f9 9J1 1C9 I 

fif^K ®ttaR«ttui iwt^f% 
f4Wtl^ Hess (1932) w icufttl^, 
*if%icicsrfl ^99^ticit9 11^C» (Central 
grey) ^C®^® 19£1 C9^fl 

^tH91 ! t9 ®«f) 1C9—C94 ^C9®t^11C5C5 I 
C9^tC19 C5t4 9t4t4?t, Itl 1t®1, C*5fl C^fl 

9C9 9t9l ^ ^ 
49C c la Wtlf 1®tt49 ifm fees14 1C9C99 
«Tt9« 1C91 1<C4^1I C4^tl 49?, 9t9W9 
C*ft* 4^1 «t4t*l 9C9 C1C9 C9, lf^C99 
amygdala, posteroventral nucleus of 
the thalamus, tectal area, central grey 
49^ ita'Q «rwtw lii-srffici feraf^r^ 

1C9 f4C49 f9C49 «lf®1 itllltm 1»t4 

ayfe 181 9t9 I 494 fl, ®ff1, Itlfecf 4lfe 
«tt%C1 41 «rt%9 fell '■TUMI 19C5 9t91 
191 1*9 9C9CW I 

4 ife 19^lt9 9tSS| C9?t4C1 9^ C4^tC49 
1C9 C9C4 ffC9 C?4I ClCf—^-afC49 It If 
C41 «fl HC* Mli, fl® OEtfe C4^tlf5« 
lf*C19 raidbrain 41915 1t^C9 

fec®fif® 199t« 1t«f 1C«r C4?tl(5 C^fl C^l 
49f 19C® ltd 44^ If 41 fef5C9 9? 
C4^flf5ci *fl^ 1C4 I 9®11 ^ 4f4^f9 
®r*VS14t^ IfitCII f9, ,**11 C4t5 C9*fll5 

l^fed «Tfi19l 19t* ltd, ffl *ffe^ 
4f9fl 91 1C4 ffCI 1t«T 4C1 CM tfe C9?hi5 
*ttl9 *4^9 flCt 9?tCH 4fe *rff*t»l9 
ititm: mcntit gin ici ci^ti 
Cltlfe^ ¥r««2ff gl 91 I it9 It9 *f¥V^nt9 
nt^ci feesff® i9ci if ciftifei *i^ r 
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wrw *ti an cii, iti $IB a*to™ 
«<u *n m* **ft *v fa itii 
*tif *fi ci?tt*n far in > iff *r*Wi 
fii fan, *11 an cm fan if ft 
detail mid brain fct*f*s® *901 

a*t*f5 itii fefta **t* aTOtf *t*n 

7 3* ft* Cfl, iff* ffifti fCfl I'? 

c*tTR cnptmfat* a if*ci to i **iti 
an itc*, *f^-«ntf ntfta *tafiit*f 
i*ti *fr fw* itifc *f*i larf ^ 
*tW1 iflftfl* fa Ittf I 1* Util 
*«ti *H, fiiiTsti, 

stun in ificm iitf fit*i 
*f*»ti fen Pfei fa i 

if* iff nf|*i if m %ai fen fa 
Cffl cna—*tfai lf*t*1 posteroven- 
tral nucleus of the thalamus ffiil 
central grey matter-Cf Clf®« ltif*> 
fee*f** fiti niai i«tti ^taFintfif 
*ti ijcfe feci in mils nitit 
3mai *t#ii fiw ** fa I fWf 
cto mm fec**ltl TO *ifl|5 
fa*tf fe mit* fit* ittf i ft*-n 
1*1* Ittf, *tBI fttfc Nltff I lf*C*i 
i* ntn fetwti w t»i if fi> ft *rw in 
*ti itwti itn a n-n#. *1 tfi cftf 
*nft*fe ifc fii iti in *ffei-«ritf 
iffea iffearc fan *M fec*fw* fit* 
*9 *t?lfel ftll nlwflt^ff **t1 CTO 
Wwt, atfe imlft itt* cftf iff 
*r* n fi, cf faa i? nuts to* 
**»* f iti* i 

*fcWt** **tara f*rai*i 
cftf mu *«tai jai a if mi 


*tf*53, *t*t»t * fsraraM 

ifotfi firm fan iii-«rff* fet*f#*l 
fi fi, <*cif lii-erfffi *y*f** 

*mt« If ii nstai to ititi fitn 
fa a ii fftBti-fif&si ntitfaf ii in 
$tfei nw ffsftif, c**Pri to ifoai 
a ii f« ft* fa, *1 iff* fa 

ittf i finai fift* cit*ti*f fn fi 
cftf ffg iti iti afia n iti iti nfia 
in vtwi ciirai fi cftf*t aifiatfT 

11^ Cfl^l fi I'Sltff I ^SlH 1*1 fCf 
fii it^tfif ci, fRra fir«i in fffndi 
fTOff ftf fira, n fin mi clef* 
ftSfWI WaflT fi «Uf««flCf fCB^Sf 
fa c^tci i 

«rcff i^cif f ifltfti ifftcu afia- 
cff ^ffs-stitf ntfta ifnai cftf cftf 

^tf Greffs fici fitTOi'Vf irsfi 
fi fa it* inti fi I wflapIltHf 
Ciwtai 4ai, ft* basalganglia 

ftif *tiR»cf iffai fecifir* fici 
^ ait*?! nt^fifa if® fa in i mans: 
^nai ^cn itftf fii 5 ' ft« it^ta ci 
ofci ft«cf uraffi «fa, ffi if«ai 

caudate nucleus ffffe nf^VfiTltf Itfta 
fici ^rn i'® it* in itm 
aitcti fi a, *if ft* fia *twi ficn 
iti *r»fi fw *1 f i* i*fti5cf ftcf 
itfia iaf 3fiai iai 4TO iff5 
ftfcf* i*ta itm it* ifatfn*ti 
aft* fa toi Vfwfiif* 
<& i«ti fit* itn fii w 

*ari i 

^*tif*t* 

inn a **n* ff^ *t*vrt*r* 
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T3tR?-<W1 ^Mt? «TR:m$ MRMM1I 

fat r n? $mt *rt«?i cncf, *1 wtfyf 

4?* ^fatffatR? MtMftCM MM*fM MRRI 
f"ftp'll <(*, M tfl?? *TC? Jf, 

** c?:*t? n:«r to r:i? $<?fa 

Mt9R? fw «w ^toMltTO TOtR? 

•tfmi 

^srt=T ntMtfaM fttft fofr* 

f??^R? §n? « tfR «r®t? fttf? MR 

5WH, sfw Mt*:?? ?jt*rtc? 

MRTO M?t? flCTtSM MftRl <fl¥M1 «t?1 
MR Ml CM, «fan Mt$R? ^SfftM 
faM^M MtSWR| fa? ¥?^5 MR I TOMR MR 
MRM, SflffaM fM?R? W1 MR m?:$1 

Mt?:?? Mntcn r 2 ! c?«n rr, fas 
ntMtfas nf?R*r cm «*t?i fa:?:*, ^i «rfa- 
fat fa?tf«t font* 5tf«i« sir mi fa ? 
St? 'MMfc MW1—WfTO ^ MM MM! 
MtR fa ? MfaR? TOtRI MMfaf C*:$ 
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f?R $1 Mir«1 MIM* »IftR1 MS? MR Ml— 

Mt?*i |cifl fasts *rtitm: %-*mm 

MStMCS? fc*t?$ MR I 3??t*s RRR 
Mtqtfaf ?tRI MR& «OTtTO stR I SR 
MfaR? MR? «fMt-f Mfatl ?1M| MIM$ 
SfaJMIS MM I nfflltR 4? ?«l 
m:« nr:? i sfa Mf$R? $f?s nsf^ft 
?fa 3fM?fa-5 n:n stfts mu Mt?, sr 
S tWPSM s*t? r:m St?€ SRM R^ 

W stii m?i rcs ntc? i 

MfoS-StltCI ft<U Sfl, Sfalfal, W! 
^itf? mr? «r*ti §n»ifo m?i rr« 
isistfRi tz nb-n?f« smrf cstR 

M?tR?MII S'Mr?nt?Mfa[R? WT1— ?*H 
fR Srf*[R, CMpTM MR? R^3rt»l R¥ MR 
fc?WtfMS Mt»fMtftc« MR? TZ 
<(:$ •ft'*?! n®? m:? i Mf*wi ??^-MMtR 
fafar ntnt? cmVm ftRtn ^ *ir 

MltMR MRM CM^ I 



's n?ifa sttfrM* 


’•tw *?t? n? «t?tOT «w 
«t«(to *l5t CllfV 1958 ntcn enfant? 
«t*OT fwft nfal ft? ?t*W, 
“The Government of India have 
decided that the aims of their scientific 
policy will be to fester, promote and 
sustain, by all appropriate means, the 
cultivation of science and scientific 
research in all its aspects, pure, 
applied and educational.” <®t?rs? 

TOtl OTtjfa « *rfc*WI fes?n fnsfa 
« fiwtftroi mew ?c*rc, 

“It is science alone that can solve 
that problem of hunger and poverty, 
of insanitation and illiteracy, of 
superstition and deadening custom 
and tradition, of vast resources run¬ 
ning to waste, of a rich country 
inhabited by starving people. At 
every turn we have to seek its aid, 
The future belongs to science and 
those who make friends with science.” 

fart* Wot nfaafa® 
ftwto * fart^fa feswtOT ijftf 
WWW* «t?lOT 

Wtl ititOT ^<IJ fetWW fWl fa?!* Wt* 
wtwcw fe?POT ftew * wn i 
*1 It** fail 1950 JICT $ WtW 
icwtoti—. itntifa rtcwfHti' 
>t<?li n*rKftwt ’tWtt’ttl’ 


I 3of5 wt W nnw cott wt* 
wft erfate* fw *twt? wcw flw 
« wPrc newt* tnci* i 

fa nfajunfaw.fif nc^mn 

*tW 272*4 c*tfl> Itfl n?5 OT1 

fit's f a^ta n? cnswl 3ta s wtt?? 

WVS «tC5^5 *C«1 WfatCOT CSfC-f 

nfa* fevnr?*, fnntm, far^nfa 
ntntntn * nfai* *rrtc# wfttw 
wtsfa mtit* *??t? fennt% 

4OT*I ^ foP? flflCOT i nw 

li w* fairfa newt? «rc» «t?eOT 

?J? 27 c*t!5 fetwi cnc* «ffs wi?« 

C^C^? 1969 >ICT 136 c*ffe lt¥tl Tffa?U 

<w WTitm? Wfee fa 

WCfl fatn WtltW? C?C1 Tf*f 
•wtfa rtfnwirttrt ^wifnf * 4^fefat? 
nt?Wf ?n«* i ot *wr 54% 

fart=?t» 35% |f|fat? * 
fal?? >W 11% fifwi-fai^ I 1950 
*W 4COT TO! fa 183000 I 

fapsrtfa* fcvtfa 
?tfat? Pi sin? n? enfa ^ fsrfa*i4 
fen? fan* cwr? faifaOT-Pw «fttyv 
nfo fevnfai Pstn? nwM?*m ?wi 

* ?ft? Pwtn nf??n? ?«r« 
fenw nfa«r nftstfn^ ‘^^Har^tn 
mitnt?’ f<f «rf? 
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a^to atftata n*f«?H feifo c*itoa gn- 
$&i ntnn fatal 1 'stassc® f-rtutrs ar® 
aw fajrvrto at®fr» ata 1 

«r?tsr n^ cwtna ^nat* tors* atatfn^ 
to*< nae^si*®*! 1951 nttnafctfns 
17.78 farnt'mrtf? c®t¥ 1968 nra $tftot¥ 
71.00 f*CTT«*tfr—mt* f<5T«, fe«,nt<H 
1951 ntn 24 fi® 5 farnNatfc car® a^atca 
132 n* ftolt*atr& ^tfarara I ^tefB 
aat^fn® ‘nt«ata afts-ma -tfor® < 4 ®fS 
Wt^5 nt’Gata <5?tt® (National Power 
Grid) *ra nra ®1 etato 
9$ to a%ra casai ara 1 faf <si nt$« 
W*T a*t9 Btfffl 

car^ ata 4 c *tfB 20 w cant'sjtfc i 
went? « *anta to® -rfti to <$ 
atfam *pa n®a aa 1 to ®tat®a nts- 
*!t«rf%^ fa^T* Wt$1 *t®T¥* to I 

1969 nttna ^ttoa nttn atotr§a vfrhfn 
toc®a «na nato-to^ feint*® c*s 
*t*3L l to* $fe toatafa® fa$Ti 
fe«toa c®5 atetoa ant «r®tnntnr? 

* atato* ®«®ta tefa *t*n ®tai 
w\% ntaan c®r* «rrt I4i® fatoTr 

* $fafto naaf^-fto femtataa *tsr 
fof* 1 «r®t® cam* nr® narattoi ®t* 
atfto catfaat* car® $tof*at* teft 
®t* naatttoi ^^nt*rc^s wzw toto 
fawttol ncaaai effat* atr**n I to 
catfwta tot® «tga nfaatta tof i to 
toaai n®n at® ®tst® fa^Tt®* *t® 
Ifefto fn* 4 nani ®ta atta I 

to®t* «nfaai to* a**m ®t*tvu 


ntanWmto* fentn®i n®jto feat®tto 
®tfa* nt*a to* f*t® ®tf®(* at*t®i 
®r*, fa nor, tot®, «fto 1 fava 
£a«tfa®« cn$ ^fe fat* ®tf®r* caac* 

’ 1 $ ^(faa\a «rt*i f »ra afva, >ra 
at«a®a ^ i ®tat$a ca^a 
a*ta afa ¥1^1, atal fwa ^ai 
^afa *fta— , «ra« *ffira1 «r»t» wtW8 
(nizfo a*ra <ar*lBa ®ai dtai ate 5 ®) 
caVa <afcaa nr® ®®r<a na® c^\a nfapa 
12 c®ti5 'sfc’ta ca atai 1 «W *fta. ^ 
arm ®ta| f®j i cnh nfera 
natnfa astrn ®ra atafraa aiaatraa 

a®% ntaa^ ^®fa ®al n^a i ®ta^a 
haffac®ai faara nraam ®ar®a ^a^ 
fif^i n®»i« ararm i n$n fallal 
National Physical Laboratory cats 
ito atal 5tf<a^5 Solar Cooker, Stills 
Heater fn^tt nat^ n®a araraa 
« 4 ai a^atrn Solar Refrigerator ¥ fltra 
ajaatraa ^neat’ll - Solar Power Plants 
fofaa «f®ri at« facaran i ^fn^la eta 
®tcna f®n ®n i ^»ta^r® to 
arata n?ar i ^fVa*i a^^tc’ta fcna 
nto aa» «f»i^tr*ra fcna nf^ aa 
^®ta caca aaaH ca^l I ^star^fl ^awtfnraai 
<il$ Solar Thermal Energy-C¥ ^starsa 
fcaam ajaata aaata dt\ ®ac® ntraa i 
faara ca, ’jfaa'ta faf«a carna tot^Ni 
®ra 5C»ira®» ^ta «tat*r Solar Energy to 
araafB 'ntrnt^m era «u$® arara i 

strata ata fa®fat Farrington Daniels, 
'ita ‘Direct use of the Suns Energy 
D. S. Halacy, to ‘Coming Age 
of Solar Energy *t?r® Oftom 



653 


?c*??, 1972 ] #twra* feme* fiwtw ^ starts 


if# #® ftfaiwtt? «tcitn i?i cic* ire?, 

C?1? Boiling Kettle, Baking Ovens, 
Heat Storage, Water Heater, Agri¬ 
cultural and Industrial Drying, Solar 
Space Heating Systems, Solar Furnaces, 
Heat Enginest Photovoltaic Cells 

totf? I 

Clf? if#? *1? ®t?®f? f5*t?1?1 C?Cl? 
ft??C?? #1# C? 1W1 if# UltfCS? Ilf® 
^sti=r #?c® itc??, ®i ?wi ?t?if# 
(Wind Power) I nvt ®tl1? #El| 
?t?:«f?tE?? #ft ?1 I I^ST 

?E?fcif#ititi $tw in 
w it?, if? ifct?. JO itfci c?c? if^r 
«r?t? aifci «wtn f#c*fc %?? 

ftl? fat? «t?tft% ??, ®C1 C1^ 

800 b. p. if#c® utif?® m it* i 

TOtl #?1 ??. Cl ifiltl C?\? 

if# cic? itc#, ?tsif# ®t? ?t® i®#?i 
2 wtl ?C1«, #1 150 CWtft ft? #111 
1f#a ci ifwti if# nt«ii in, ®t? 
i?*n i *ff??t? faf®? c?i cw ftwt*. 
#t*i, cwrf, cimirt* $#r* 

?t\if#c# #tci itinti icw «wtfl 
1EIEW1 I c?1? C®?1tE^ 3000 Industrial 
windmill clt# 1C 1 ? 30 kw #t? «ft? 
100000 kw if# ftvt? #51 ?C*f I #t?t? 
^tfl? ?tCf f?fl® Cftft Cfffr windmill 

cie# #t?« itrfw ioooco kw if# 
m ®t?c® ift? itfe i*®?tit? 
**tititfr ?ft? 4?ft 20 nli ?W *t# (Gap) 
^tcn mitcR «rt? 3000 4it#t? 

« itvcit# *ft ??, wi #tw itntc® 


1151 111, if? «lf® ?’fat*C1 4ft windmill 
ffltc? 12000 windmill Ilf I ®E? 

4c?? itncir citfe c? if# inn tic® 
it:?, ®tc® isoft <wn?i sooft itwtc® 

fclfiw 6 ifti filter 40 watt-4? 5ft #E? 
?tf® 4? in it? iritcn it? i iftt? 15 
Itfcl C1C1 gcfclt«*1 ll^-etttC? if? 50 
f#C1t#?tfc 115 windmill ?ltC?1 it?, ®E? 
100000 kwh if# ft«,1? #?1 it?, 11 

ltd? ititcn wi c®tn, #t$ c?«n, ii 

®t#1, #tC11 lfltC?1, CIS 1J511 «t#f® 

#1C# «TE?t? #?1 C1C® ItE? I 

i!w? ic?# iti #tc*te isjar? cit®c# 

#tC1 1tf?E?E? I r?f I^S? C? #f??t? CSt 
®1h 4C? it?pp i#c?, c? cpftt? wtw 
Itltlt? CF^I 4^f?^ #C5 fl | mf# Cl 
15 C?1 4^ fllC? 115 f?C5C1, #t*T ^®tC?5 
iE?i i #r*r «a| fiac? icain #c? 
^f%1CUl 11*5^1^# 1t#1J 1t« ?C5C? I 
^®ta« ?1j?C4fl« c?1—Itlci? 15 Itfcl Wtl 
npartif? ?nc? i ??c^5 uj^c# ftt?- 
5t^C*i? intEIT if# ft^ltir?? WtEW 4tntE^5 
1T?E? itWJWftlWt? lf#ClC« 

ire? i 

#r?c^5? ifiw *w?f 

stiffs ifiw 1?tc<5 Wfw t5 1 
win, #t?f?# c?t?i, 4 ntwtfi# ftvrtic? 

^r?c^5? it? ^fialc# C?1 I it?i 

^t?e^s f# f# i?m? «fi nfinti citci#? 

(Non-ferrous) ?f?l 1?t< if#® 

#11 hatfl? 1^#1 « #W1?t? 
f? fl I ltf?tc? f?#nc® 4^ IJtltE? #tcw 
itntEll ?C#I ^Itc?f5#t? 1?C1tf5fwt? 

m? Itlttn "Operation 
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Hardrock* !tll Aerial Mineral Survey 
•ffiltft'S !C*¥l fiwfr *r*tCl fiTO I 
fetwc* fatii'stEi fitln® * ici ’if**® 
filter »rtfttii «mw ¥t¥t-r c«rc¥ fi^in* - 

"v 

i^ti TOfor® n!ci¥«i, ft® 1 !* *Ktci 
ftfti *riWi <4n *rftci itfi> 

^fti wtit |^t* *iitoi i fewc* fiitor 

fnfc v*f«Trt^tc*f <4*15 fiw tfruiMi 
fi^tl ¥11 ItlEfl itwl, fieri, itTOt! 
¥ ¥lWf «N! *rft«l W¥tW 
^rtit^te *rt¥*ij »ro ¥11 ent* i 

fffe-fir«1* 

1970 5TC=f Itfii «tci*i *t?¥Ta 
»lt¥ ¥C1E¥! ¥ttlfl¥ti tfi-fiat^ 
Norman Ernest Borlaug I ftl !t$f®l 
C*m ¥tl¥ H ^sf f«5tl W ¥C1 
ttvw C¥*»l *l<TO(f !!, fe*fl* «rt¥- 
to c?-f¥c*r ¥t¥^¥t-r ¥irs 

SC*IE* <4¥< «1 W *m* Borlaug -41 yrti- 

et^t w arwnti to I fofi otic's 
<4E»r «tit¥i ffi-fiwtflwr tfro-nw 
fen TOfeN ^ ¥® Wtl ¥ttw «tf*w 

cwu vt*t¥ ctoijtou »rt« 

«W *lf!¥ ¥»R3l*l *fCl!1t»ll *l¥l TO” 

lW ¥fe 41* <4¥^ $fil¥ <4¥tfa* W!1 

¥W «tTO l^ltCT «ttl 11 C*t{5 N <rt¥- 
to fe^*rti¥ *irs toi jtiri! i 

»piWti wtn enre, ^tirs i*i 
«ftl 44 TO fa «tt®TO *W*1 Iff I FfW 
itwro ¥»t5i *t»<tt# vrtii «rrsr <4*fi> 

*fil5 ufc* ei i ¥twi ficntcS 
'stirs few ii etew 10 % 

•iftnrotw n itfeiti ¥ijiiti li enr 
iti, «?ti 9 to fa st*i * 275 to fa 


m f ecu <rt* ii ntit ¥ entfti 
C*fE& Itf 1078 TO fa -Ft»I <411 
3‘84 TO fa ’ll I *lfiimtC¥ <411 Itl 
¥t¥ticn feitci li n 16*69 TO fa 5ti 
«W 126 TO fa ’ll I <4fe ¥ffel <4¥fe 

i? ¥ni nfiiti ¥ii >r«i fewi ^ntfi¥ 

«Wtl lt¥ »f^l¥C , l « Itl ¥lltl 

WI U. N. 0-41 ’T?citf?t : ®tl 
>n¥tl <4^ fe:wc« etnes National Grain 
Storage Institute ¥t*fl ¥HC1¥ I FtlCl 
Ui¥¥ iti ¥teitl 11 aiajf 
l*tCWI 19!t*tl¥ I.I.T. vfibtzi «ft^l 
Rice Milling Plant- 4 ’tfl 5 t¥l-f^lt¥tl itll 
ecice *pwi ci’ftc^ 

100 C¥fir lt¥ C1C¥ 60 1C® 65 dfaa 
5t*| fe^*fl eif C»rt¥C<5 irfgf 

*t¥f«i ifn ¥¥tc^i « 'sietcii ew 4^ 

It! TO¥11 6 Ftn ClC¥ 8 lt?twi 

C¥C« ntci I 495lt?ll I.I.T-CS Agricultural 
Engineering Department 4¥ 

Rice Processing Engineering *ft$aR 
¥C1C¥ I ^IfiftCTl 4¥ 14flT[ 4¥ fell 
«m ¥it^fi¥ Rice Milling Plant fc*ft 
¥1C¥ TO! 1C1C411 «lRf ¥1*1 fe^nffre^s 
*1C¥ >ftl 4¥t¥ «nffllt< I »ltl fe^tltH 
¥tl¥ !l¥tl ^fe fine*! I ¥ft¥ fell 

cicni ^«i¥ti ¥tm <4¥i «irs *rt^i 
IJlltl C“tts^l¥t*f ¥! I 'Stirsfol ’Tfl 
¥cn cm fevffe I ¥t«lt^«c*f 

¥C1 4^ W»’«J ntl ¥*T51 ¥11 V¥ i 
i*il ii fifar ¥ttfenfl»t* ¥jifefic« ^ 
•tfiiti *rti fe^ni n, c¥i¥!fai 

C»ltll «jf$tl 'Stl «ttl 12 U 8 ) !tl 

¥11 icip ■, soft's cntu \c^rs fntira® 

¥iiti wm «t*w «rti 20 c¥t(5 
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*ffl *C3 3t3 «ff5j 3*3 | ^35 ifaat?® 

Central Fuel Research Institute < 113 ?, 
Regional Research Laborato¬ 
ries fa^fa TOtfl fe^ftTO w toe**, 
^fal'pl 9lf*l® fall C "^9 

¥3 5 £*IJ Cowdung Gas Plant fMt«) 
, W® *PH ^CTO 3 , 3la to 4 ^ 
5 cuft. C* 1 t 33 CTO 120 C3C¥ 133 cuft 
wt>i fe^ni ¥31 > 11 ? <«*< C& cnt^^ 
&MF**3 >TfC3 *tfm *ai ^ 
^nr<R ^fa vmis mu 
’NW* ¥1 I ^33 ^¥3 TO 

31 ¥SC»i Bt3C¥ 3 feffa I 

3t?yt3tC*T3 National Institute of Nutri¬ 
tion <& fa3C3 TO3«n sffata 3tC<* I 

*t«tt¥, 3t8*ltwr, TOs «f$fij ^faafa 
^ C31 ^fl3P®Jt3 ffal «tfa 3*3$ ifatfS 
33 1 3*t*fl «lfaTO ^t«$ *3f3 «Ttcn 
¥t3*t«3tS C5f«3l C3-f 3F^< fa*| | 

** ’fatoff 3*11 3C3E* «t3C3F ¥t3*t«3t3 
^l^fa t?S31 fa^5 *C*1 '5f3C'®3 ^ft3 
3tVffa¥ 600 C¥tf& &t*1 CTO 3fC3 I ¥fai\l 
*1t33tlf3¥ *lfo ¥fa¥C33 « 3 ^t¥t"f 1^3311 
¥f3^3 *(*®3 C53t33Jt3 ¥*5 ®&3 f3^3 

^«lItW3 Times 

’ifaft® *¥ «T3E¥ 3C*|f*C*R—^t3¥ 
c ?C-f3 *!*C3tfns5t3 "Space Meteorology”- 
^ CTO1T3R *t3E* 43^ ^fa'lta ¥3¥C33 
3f? 3 CTO 10 ft* ¥rt3?t«St3 *llf 
^t«f3 ¥t3ft31 3ff» <5fTO 35131 ’Sfc?® 
C*ft«fc3 *J?*l-3?*l ¥3C*1 C3tfc fft 

1 : -f^fll 5 «tn *f5tt*1 
C3^8 ntC3, TO 'tftl 80 C¥tfo 9»lt3 


=33^*113 3fat3 *C3 «ffa 3f3 I faTOC*® 

¥tC* ^fitffa Csfal fa^cait* ^3fas jjrt 
3C¥& &TOnl CTO C®tft%-70 43< 
C3tfa^-75 3tC3 5-33133 3C¥& TOC»1J3 
TO 33t¥t"T Clear J "5 ra^3 

^far33t:3ai ^:33i icac** i 

World Meteorological Organization 
(WMO) nt^GFlsr Itltl C3“f’®f ? lC'3 
»fC3 *Tt^C3Ft3, «f3»l 3>t3C! *l1^¥ 

^t*t3 Of 831 *T$3 ¥C3 ^*1C5 C>ll 

C3-f«f^3 TO =33C3tfn3l ¥3tl I 3JfW1- 
C«!t3* ®f3^5 tc*ll|PlW lf»3C3I^ 

^C3rCji Coastal Radar 3 ® f 3 ^t«| 

1C3 f?C9tl I 10 cm. , ®3*bf^f*f3f®'5 
-l%3t^l -2f<3 C3®taf5 ft-TWtWCT ^t*R 
¥31 ¥C3C5 I «It3« 4¥t *lt?f5 ‘Cyclone¬ 
detecting Radar’ 3t#f9r, ipilt^l, 
^3C3Tt3, C31C3 « C*tt3tS ^I®\c3 ^f*t=T 
¥31 3C3 I 3 cm. 'SStfMwfa * lOfe 
storm-detecting Radar ^f\53C3J C3Ci3 
faf^s «rfl¥ ®tn3 ¥31 ^C3C^ I 

C3®t3«f«13 >lf3FJ ^31 400 fa: fir: ; 
C^l? <4C33 3f31 24 3^t3 *t<r«r® Cf€31 
W 5131 I960 >rt*i c3C¥ ffai3 «lt3¥- 
*jfa3t nfawi ¥3C¥ ><3^ «ftw 
1500 fa: fa: §wsi C3C¥ d?f*ifa>i3 

3t3¥V *lfaC¥tC33 ifa CSffl-l ¥C3 SCTO I 
C3tC3, ^3 fafl, starts? * ¥fal¥t®t3 
ffa <3*1 ¥33ta 3C3ff39 TOC5I «rf« 

3*3 3t* 3tc>r C3 »T3 C3C1 fa* «Tt3* 
fif3»r (World Meteorological Day) 
*ff*13 ¥31 *3, «t33 ^tC33 ¥R5®3I 

nfafiRt¥te*i «3t3e* «rnr 3 citlS 
50 »|* fet¥l 3J3 ¥31 *C3 3C*1 fa« *C3C* I 
fal3jt^t ¥^¥ttU ¥f3¥^ 
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iwft **<, wf*:« *twwtf«¥ *t** 

w kjt* c*» ntfn® «* i *n *** 

C^EIE* Indian Space Research Or¬ 
ganization-** *t*i*E«l fafe* 

C?d* 12 «R fawt^ International 
Council of Scientific Union « World 
Meteorological Organization ifostfl* 
Global Atmospheric Research Pro¬ 
gramme (GARP) *f3j ***t? ®rcsr Ftafa*- 
<4*ft **¥fE*E* fafa* *E*f*E*W I 
1974 IE* GARP 5t^ *C* I 
fitl* *U*f*i* 20{5 fa*t* «255 
*t $e*e* **i *e* *** *rn* 

*51 *E* 4f5 Geo-Staf ionary 
6$ Polar Orbiting fciaf* <W *E**«f*l 
i*e**i c«r i fawtffai *e^ ** 

§ctwmt ’iff* ^fa*i <ar*i **e**i 
* tE«rl> C* “a gamble in rain”— 
**f*hr **ts **e«i ^* *t* i 
t*t* fa*fc ffan 

*tm mt? *m*-**rtE** c*ar Ufa® 

^e*e* i *taE« *t* i* *tE«rr cSfafrit* 

«i*6e* *fa* tw «r^» wi 

OT1E* *fW*tCT d>f%f«»Tt=l 
*tm *$t* «T&tt *flE* *1? **E* 
; *ETC*—'Stm* *3 *J* **E* *E* *1, 
*f*« *T** f**tfc CWl I 

ww«frl **roi 

stem *TE* «t*E** **Wf* fw*S 

I lfa*t* nfa*IHt* (Family Plann¬ 
ing) *rt*tE*r wwtn 1 % itfa* *r«r*t* 
Cftl 5*IT* I Indian Agricultural Research 
Institute-** %c«t« $ **. *1. 

*71*—'«RWJt iff* *E«T *t*1 CW 


Hur?« it** *r*tE** wrt** 

*** cic*t *i **i **, *E* *T 1?1 *51 
f* it w *tE* *t*« *itn* *tE5 
"intellectual dwarfing* fflE?* srjfH 
*C51 *t*i sfH-fawrc** ’iwf** nE^ff? 

*1*1 ClCf, *t** Hu5 ffof 4 **E55 
wit tf «*E** *1 ftftE-f* 80% 
C«E* 90% *Ht« *E5 *t5 I Cl *t*E* 4** 
4 **c*?i *c*r *fa Hu? qfo* nffl^K 
ft*rcl5 fifC5t Sf*\f ’it *1 «tf« *1 Itf, 
*E* *1 *t5 C*f* fw faftl «ltt 

*3E5 *lt«C* *1 I f-fSfltt «Kf55 , 

c>it fnuc*a *fT ^a^E»iT «!&« *i« 
C?«*l5 *1 *51 *t*. 'SE* *t*E'S 

t*5E** ** €fC6lft *I< *E® *t*Jl 

f*wrC*ff f*f** "ft*t* f-ff** * W* 
^r«^l* f5®r^t*5 f*ft* c**n *^>i w i 

'€l*F*fcfe« C-ff^t^fE* ‘crude oil’ C*E* 

«rt* 70 % nt«*i cnc* i *tc*n 

^E*rfn'5t5 *t*« ’iE*5°n wz* i 

**^*ir* **t* ^t^E* *t*$E$5 8 

J iwl i it** *f*f*t *«, *t*r- 

c*rni *r«r*« *1^? i *t*E«5 

"r?9»fa^5 <2tt* ** C*t® C51fE*5 *HE*NT 
C*t* *tfl C*t w «t*E** f*1H 

**e«i «rt* =*t* c*tt f*"t n* c*itc*5 

c*t tni* *tn^l* i *is wfflt i 

*t f**t* fcaf* *E*E5* ^?-T?lC*ff 
^*1, *5<f C*t*^t* *E9 *1 toffl f *1 

fE*E*l «fE*J* *rf**tc** pFgfrl Htfl m 
*t*E*inj **fei *rfi fttfi *i*t*i *«t 
*f**ft* t*r« f*f* *E«t <*t Hnt* **i 
*t f*ntc* tf*i * c*eu 
■n*i *F9t« **i *E5c* i *^*n* *t*r«* 
** Cftt ttf*ct*4 c**lt *t*nt* 
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'ai fofa *ars TO5 *r?w *i*H 
?fata c*tf5 frf*ta« i a^ft* c*r 
*tto at$ M*l «1 5*lCf, S5tcs 4* 
•f^t^la *wt* *tac«a $?->ra^fa ^at?l 
IW 311 ^fa^a frwfftoai Cbll *ac*3T 
f* *ta ■W£*r at»TMMJ if? fMM 
*ai atsi *»iaWa CMPO nfoa at*s 
Wl CT&tC3 Prefabricated housing 
project nfawl *m?3 i *jq:«iT 
WTO 3t*T airs atft fc«fi *ai afa. i>ta 
sfl# ‘Ucopan’ (Universal concrete 
panel) •Hff'SC'5 TO *S»ltf<f"l& if?-fstffl 
aac® »W ?(ai?3 I 

fafaf GWGS fawfil 

fWFnr to* nt^f'hi 'sta^a fa^t^al 

*t®r TO 5TO I 

^taatafta* fa«s<«i ito-a* at*! a*q ^nsi- 
afa «£®fa fsrfta. caaa *ttai lattoata 
fcfefife, c*fs« «rton>t*l, catoata TOlif® 
^tac^a fast TOtwat ca&fts? ai, toc-r 
to to 5 ! ^fi *atf i ift&i 

fawtfroat 65 »w fctft* fcfctTOM 530 

fifetf »NI f*ff*C5a jiff's* 4*$ C«f®Q 

cfeferc^tn £<sfa tow* i 4* atatcai 

TOtww c*«ta-^a* « a?t*t-f*<yfw 

atai wtai ate* i 

a^qta «?TO5 s** * wfe* f?ata «IJJ« 

fasf^ta *w *a*ta wc^r *jH*- 

'®rca 5f**aa ai aj*?ta ^a* 

TOc^ 1 *H§fctta* *ft?tcait TOtTO 
toafa 4*<. *tw aa * atsa atatcal as* 

iwcii «taw« jm* «rf*« 

ww-Hftu-atfftwj. ncaafta *f*f&kta 


aja?ta *ai ^ \ catal aft*, ^TtWtOTf 

'"Jtotca *j*$® crow lo »w f?*t* 

TO'saa 1 * System-350 *ftoi>tcaa fMtafl 
IBM «taw« <sfe ^fM&fcta fMt*l *a*ti 
■sr^ta Bfavs TOafttaa ^car? 1 

^l?fCfC"fa Singareni Collieries t 
alaaftaa Central Fuel Research Ins¬ 
titute 5?a»!i enc? , ®rnfias^« ^«n 
’fW acac^-f I Singareni ‘solvent refining* 
^ra chemical*, low ash coat ® liquid 
fuel fofa ar^rs static «jjat ^si 

alf'ffsrjaf fsf^c^ ^®faa sf^la «ansi 1 
CFRI ^55 sulpher Assam ^a»H C«TC¥ 
‘Hydrogenation Hssfst® C^*l caa afac^ 
*m 1 ^acst’acaa Regional 

Research Institute C'fC^F 

‘ultrasonic energy* aja?fa a>ta brucine, 
strychnine fit^f's alkaloid ^ar® 

?cac?^ I utrosonic energy iJCatC’la 

«ita« vca^i «if*tal5 ^fa 

^ac^, ^fa ^caT «ftCf Universal 
ultrosonic generator I ▼t 3 f^Caa ‘STf^a’^l 
’fcaanNta Jit^caa *it«fta g*t 

*r^f« ^caci^ 1 
*ra*ta l !'ati:a ^t^tesn Sf •l^f^C's 

to 100 Presrfjrrfaf *are 

»c»i ^jntf% cw 1 tsjtfr* arc^ <ra® *tf:a 

«fta 27 w fetfi 1 «fac« 4$ aacna 
m ^®fa ?a ?n, fawi 
?Facis ?a 1 4r-fat7r «ta^ ?foi*f 

ff^al ai cetera sjPi ^®fa ^ac^cncacfi 
srt^c^a £®fa «tto 7 !)^ cetera 
*F® 28M ‘flto (1971) 25 TOa 

aa? ^c^a 5*^*to ato 

cwfl fWM 1 ftcrowi nc* ^catena 
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CV7<* 4 4V #l**t*\ 

357V5 | 

st'e'h'ft c^fr-i^r vi^srh i ^r«=r 

f**ii> c*75* *fw <st»! *t*i ^*tf«^i 
*1*51-31^73?!* Jit 5 ! ^tirta-stofa, fafe* 
W75* *7*t c*t5t75f75* w, 

vffata ar*T fe*51v* C*3f £<(If 
*1®t7* 73975* Sr7® 3^7'® ^51*1% 
•ftfl C*f5t7*l5 ?*Vt* I Indian 

Road Transport Development Asso¬ 
ciation-4* 3S5t3f®* *7®, 4*1*5 'Sftv 

3**1* C* m *l5f* *7**, vtl nf**! 4 ) 
*p V* V7*« 650 7*lfS fctvl, fan 
WW 5|3I 32% 3if* *1*fl 3<3lC* * 
fMtns m *j* **1 fc^i $1* f**it* 
to *tei3l7fe* 51*15 «t*^1* ®?7s 7*75* 
*^7* «ri* 170 c^tfB fctvi ^3** * 1 ** i 
3WSJ fe5t«fl3 *J*^1* VC* fo^l7* 5tVl 
«t«i *1^1 £®f* V*1 *1*—’®t* V73? Central 
Building Research Institute, Central 
Road Research Institute 4*t Cement 
Research Institute-4* frsal^l*! *173*51 
*F7* 5737*3 I f*^ Wl^ CV73? *1*?t* 
Vl«?1* *5 fly-ash fevff *9, *1 «l53t*5 
V*7^5 CVa»f»KV C3<^1 felVl 3J* V*7^$ 

I fvi Power Economy Committee 
73737^51 f^jB fly ash 

757V f»[W$» *t*?1 fMttl prefab blocks * 
bricks, glass, soil stabilization, sealing of 
oil wells «tf fw *1*^1* V**t* 5*ifo 7*9 
V797B3 *135 fly-ash 73 §7*f7« *T**f* 
511 VI* «fp *17* CV73 7*«*1 *7<V ! 

<®fTO ^TOt3* fe**51Vl?l C Tff | 


fiit* *** * 7 * l^7*«r 3t3*tfli3 

'»1*^*7** **t*lf**t73* 37*t*t-^f3«!l ft*! 

3*tf*D V 51*1? I $<79V 3137V91 
43* 4v|S *1**1 5|^ V7* fl*!» *1 
$55 *^l«fl**l Vft* *(7V f*3 *® V5$*. 

ig^t** V’TSt*’*!* 3V3 « 3MV f*®1*V 

5f7**V, Vtft*t5\ f**Jlf*3t*3 «l^f* 

57V f*5 'TO af$$5 I «?*5 ®1*7® 

foflr* $7* f<®t751* V$%53 f*5 *jl5V I 
<5t* fife f*5 li I *T»Wfan, *51*515151, 
CVJlfef*®1 a , Wp7<?, Vf5V. Vltftf?, 

«ftf*f<®5{* f3t»t7** 5t*t* 4?* 

57T>f**T I Lin Yutang #t*, “The 
Wisdom of India” 37* f5757*5, "India 
was China’s teachar in religion and 
imaginative literature, and the world’s 
teacher in trigonometry, quadratic 
equations, grammar, phonetics,...chess 
as well as in philosophy.” Will 
Durant $t* ‘The History of civilization’ 
sr*t*$to >21*5 57'3, ‘Our Oriental 

Heritage’-*!) ‘Hindu Science’ “Mf V7"! 

f*®!*-*^!* 4V^1 5t*lf3V 
5f«F* f*7*7*5 I ^f^5 5^t^* 5*1 ®N 
C57V^ vt$f** ^ar5t^ 4^ 

•^5 f*t fl VlfflnitfwfCV fsf^ 3 
§5* «rfof§5 V7*7* I ^t*^7V *rt*5t«I CV7"T» 
Vtf C37V f<Wl759 51^ f*7« *7^ I 

4*fc 5f<73fV7^ ^f*^l* 5t*5t5f*V 5f^ 
Vf*l37**^3* 75*1**115 *<5 ®^* 
5t*t'»f^ 1971 5t75* f®75** *t75 ‘Indian 
Geophysical Union’-4* 3*'5t5f®* 
vt*75 ‘Space Age Science’ 5*t*f ^tTVf^l 
*7*51 f*7*f* V5t*, “National 
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benefit from an application of opera¬ 
tional remote sensing techniques to 
agriculture, oceanography, geology, 
hydrology, geography, and cartology 
could be large. Repetitive aerial surveys 
during the vegetative growth and 
harvest times of a crop could provide 
reliable inventories of the size of the 
harvest. Remote sensing from orbiting 
satellites promised to extend such 
predictive techniques to very large 
areas and many crops like rice, wheat 
and maize. Use of multispectral 
(including infrared) imagery was expec¬ 
ted to be of great help in the identi¬ 
fication of crops and timber species, 
in the analysis of crops vigour, in 
the early detection of crop disease 
and other forms of crop stress due to 
deficient water supply.” fift sffato 
c*3*t «fw*t 4 ? 

Blight catn 333t3 
taitftron *t*c«iJ3 *iw 4$ 
‘remote-sensing’ «fC3t*t *t«f**l I 

^ faqt? *iwrt3 3t3c* i 

fiwfa *ftwfws «rnro 
*$3 « >rt<* w w, 
fasfat * ncw« i 

^£3* Thomas Huxley fassH- 

Wtft *«ft$^C»IJ3 »fW3T C5I3 1900 
“If the Nation could 
Purchase a potential Watt, Davy or 
a Faraday at the cost of a hundred 


thousand pounds, it would be dirt 
cheap.” fqsjfa-sfi « ’fC33*c»r3 

«rf« <»t3^ wt3 qcRtcqrn frcitf^i <®C3 
qt* * *tcn 

1969 *rtc»i faafsr *<wrc»T3 *rfq- 

cwiq **t*rf*3 ®^3 4, fa. 

cqt^ cq 33T^fa qwfac**, 
■Kifacn fc* ® *13 cn ?3fa i 

“...Nations that are prosperous are 
also scientifically advanced and those 
which are indigent are backward in 
the pursuit of science. Scientific 
progress will come to a standstill if 
scientists abandon their quest for truth 
for its own sake and choose to be¬ 
come glorified technicians solely dedi¬ 
cated to the task of producing useful 
things. It is well to recognize that 
in a backward country the man of 
science cannot afford to be exclusi¬ 
vely a starry-eyed idealist working 
steadfastly for the expansion of man’s 
knowledge. In India he must get 
down from his Ivory Tower of abs¬ 
tract thinking to the solid earth. 
It is imperative that he shoule be 
aware of his social responsibilities and 
seek to marry research and technop 
logy with a view to promoting the 
well-being of the common man...For 
without aid from science the foun¬ 
dations of economic development can” 
not be laid nor an imposing edifice 
built on them.’’ 



catafe'® carfea ^i^sn^rr^ aarrca 

ttararprt 


fcsti sit&cia ajtntca ®tnaiaita 4*fri 
facia f fa*l to cife 1 w ^ ca, 

fcrt*r ia wafc iaa cict it«ta Rct 
tfatft® *S I fe?Pe1 T5?|f®1tT *C*!« 

ftca ®ta aft* iftatl Till afa 
ai} c^t=r CTta ^c«r faatna« aa 1 Ri?i 
Tea, fa®tcaa cTcai ifaatcla^ 

4TtT $C*t«R I TTtT *lf5*ltC*tT «w, 
Tfnalarfa « c®afa atatfaa atnftft 
■—ate* ct*i aci—ssfa® ^tCT 1 ca!B 
Itata*! TtC®ra Tra a?n aja^®, ®i ^ct 
c^caf® wi >4 cri sigarat ^f»ff<T 
atUWtfhr 5tC*f ( 750 far- ft. ntaa) w 
ft«T aac*a TtutarfcT f®flt (o 6 C) ca. 
c<af. <4a<, t«i cic* §fts 
4T 1® ftdt (100°C) ca- car. «f^t qt 1 <*£ 
$ ftftfc ®tiat<3ta IWtatT 4T IT aita 
®tCl ft TV TCa 1°C ®tlat3ifa ajaata ’tit 1 
®tiataita cwt i^trea alts 
l00°C-a fec^'* a^Mtft® Til CaC® *ltw I 
frteta atatai®: a$a aiitsa atfe 1 
Uta* ^ faacaa ajf«c*a 1 can caw, 
faftfc stela Tala «tc®jT f®sft ca. car, 
®tiataii Tatata tch ca *tca utcaa 
Tti®a Tea, 'll w (fC-c® ®fi Tta®raa 
«ftl 273 ®tcaa *T ®N I <4 faaafS 4T$tai 
«fCatTT TW, UtatT 4aa 4*fcl TtlltTtl 
fan Ttai a®a> caitca ®ta Tfci Ttn, 
fti vtwa aat® fr$ Tafr& ca§ 1 ht£ 
ftata Tica$ nt«ai atca, <o$ Ttiafatfe 


«rta -273°c, T<t«. aaa aacTa ®t*tatafa 
2 3° ales 1 fas aval < 4 $ (.a, fev ftaafB 
—ai ‘slaa-^a ftaa’ ac«a nf®,— «4*&tai 
catena nca «raa wta Ttes 1 caa ai, 
iftfs® ataxia arh$ ^ ®taatata d\*afa 
'Bfaft^a Ta^^® aca ’tjtaft sftsi 
^tfaca c?c?i 1 cata « 

^ aitcaa T«al T:a ®tcf faicaa 
i*T^tai «ft«®ta «itacs «rHfr ar^c® area 
an cac^, *tcta csca Ta cfta^rtasa 
ftri Tai ata ai, caca^ -2?3’c-a alt&s 
c¥ta Tfnatflfa «ff^a araat^t®, 
nt wi facia >i^raa ®taatm 1 

-273°c-:t eTta caic«ia a^t* 

®ta ^c®j<F ftiftcT ca^s cicia <if 
ftflla ^rata aca «itIB afnTt^ ^afa 

Tan cac® ilea ^a^ Taci ^ftatt ^a, cTa *11 
<oc® caclito ai aiatarf Ttnataita c^ta 
at«rt$ iftT ai 1 atlTtf&CT aqi ^ca 
fa«(<, Uta-cia 1 

*& cf»ifTT ^t®i nfaarcna mu 

Tta ^t aTa ci*i-4a «ia^a Tcac^a— 
ateT tral atitsatca cT*if«a-cTi a*ii 

^a I TtllfVftwfa (Thermodynamics)- 

f®fTT ^ erwa aci ftfa. 1Jt 3 T-C?:i a 
eTta «rc®a ca ca$, caitcai ^cai 
caliwi ®ci, ^ irtn-c^cia ’tftf (°° c ^ 
Cfnfra-cTWa< (0°K) 1 *f®4a 0°K “f 

* natlftTi fa®t1, ca^? ata?^ 
faTtaftra, «ny 1 
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stfcs* c*ta« fevn caS ai am® ntca 
=n i 

wfawviw* casr *ca ^tafcas 
«itWtM1 I ^ C^W* 5[*ia®' ^fa.ataa a^C® 
aw, '®ti*tf®-fa®tw3 «nw «tm *ar® 
«a I «*$ fawfaf&a ^ata® fsafS fts-I’?® 
ai vcw fcn* ^if?ca ®rtcf, ®ta £fiaf5* 

fv. 5R$ «c£ fdwMt ^W* (Joule) 4* 

w» ^tfolwa araica i ^sfa ca ifea 
*fai faasi aida c^r *ai fast^Ni 

a? *fttif caca*$ «rm®a i ®rai «rc®*, 
®*t*r ^a<, ‘affs* *tC-r'(T ifea acaj ifa- 
ifs? **ftW W I fa$ ca ? H!f5 ^wa 
*a^«toaa «r»fsn f**i, c*|fci *wi ifes 
«Vs &®a Wei* *ic^i 'sifc*! ca ’Mfifst 
a*"!# I «j^-?i ncaan « ataata *fw 
^ ’rtsaa ca a-^a §na ^ix-it^nf 8 ® 
acsa i f«fa caatwa ca, *&l aat?(- 
ntc®* a"a^ •, 'sKk afa W «ritf affw 
*tc«fa fafwi Q *jtafi frsta fcvi* ^a, 
Wi ac& Jia faiifa faH\ ®1 s;w W«Q i 
3®st<. W-J. Q., caarcn J-<* dp a 
a^m, ate 5 ? $®tcna atfi* $*ji? ai ^c*ia 
w aw i altoi caw 4 $ 

$utwa 4?® \artw vies,—J - 4*2 x 10 T 

/ sjtafa i 

®t*Mf*-fawrca* «taa to* stw v*ii, 
^*ia sewM* saw «it®ta sea fcatn 
* ifara aa*a ataa sal I aai als, csta 
faf 6 ** afiUTO (System) dQ frail aWca* 

®t* wmiftl ifo^faa (ca*R m 
'ftw fea^i jjfo css ) nfaati *wi dU <«v 
^tfs® atlas stc^a *ifaat‘i dVV, ®i sw 

dQ-dU + dW- ••(!) 


Wf, ^Nnf^-faBrTraa 
«w w f a?aif5 ^tn cm ^ atfiar 
*\$ ^tc«a >r?tajv5i'« a5ta *fraat*f 
^frrs c?a i «ita ca facia ‘»t^’ 

«itata «itca) asala aca «ci, 
nt'Qai atca ^lnafs-fa®tcaa fa^a^ai cm l 
fai)a atai «tca aj^ m I 
^J^caT SFt^faatca 5 ? ( Clausius ) aata 
'fllaii—“c^ta wfoa acaa ic^| at^caa 
c*ta af^laf ai^^, ^ticaF 4* a^ cac’P 
'Hiciftfs a^c^s c«faa a«ai >!^a aa •, 

■oisfts ^i*ri cmt ^a^as «*«m c«acaf 
ca^H la» "si^cq cacs ntca ai i” caFifscaa 
fat*a «fata aic® ww—“fas^a ^ 
afaRaa at^fcai iatc<a c^ta ^ifacia:^ 
ntfaitfv* iwt r <f«fia ^iata 

'sfTa-p^a *(lii ^ca c«ta atf?? *rt* 
^ai «ia^a i” a^«:, §«* fefs 1 ? a^t< «jf«a I 
calami •fai 4$ ca, cac? atflf 
cic^ m, <®fc* *at'9tfaaf atr?, «i<K 
naa cacaf Jratfl faca^ Biata ^cat*r w 
•?ta)a si frc^ m i mi ajaaitiata 
fsfta ^ca m 1 4*|5 ^tcn 

(Source) >ua*s §^t*r-«ltfV 

(Sink', i Jisficaf oir.na «itaai aat^ca 
atca «if»f^s ^acai i 
wfSa «t*iat*ii fa^afSa C5ca ^aD^ ca^l 
aw ^tcia ?if5 cic* f^a^raa 

f^ca? m ntaca i cic^ atl. 

«t*f ^tnf« cac^ ca 

ifaatl fe«t*l ^ac^r, «t* fV 
afraf a-ifacaa m i«j ^ca ? 

Isa wfoat&*i <af^1 

«(*i m at 

attfca, s®t* atftf ^tda to 
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«ti$ sties i fa* mfcfa cns 

mi ss i 

sttfi sens, sfa sfara sici wfe 
1^-bl (Cycle of operation) s^SCS itSl 
gS; l«fts Sfal Sfastfcss SSJ facS *faStS 
SStS SftSfal S*ft* (CW, 5 t*T, ltS^ 5 S 

*w <®tnststs) faftes it*i n$a gs, 

< 5 CS$ fe^fat < 4 S^ fe$l iftgS SCSI CltS 

nMi nwss mi fan in sts i itss, 
4 S 3 tSgtS *?fa«*l (l )-<4 dU = 0 < 4 S’ 

dQ = JW I CS 53F ltpf.7 'SfaltS srfaffas 

fa^, its it«tn fatn-itsis faiffns-facs’ 

(P-v indicator diagram) CSS1 StS <5lfi> 

5 ff?csrs ntgtcsj, its fanst^ stg^nn 
S[f 6 ICS SCStSS'CSSI (Isothermal) < 4 S* 
fasitn-CSSI (Adiabatic) gfSI ifa® I 

<41 ncstsKssts unites st<s^ 7 * 
esc* cs festn itgsi sscs, its^ 
fagfcl nestll-cssts gs-Titcn fas^a 
fawn isc^s sts i ^ gem itrftitcss 
n*fa> « i 

few itfift sissfas <«facss 
(Efficiency) fasts gS, WtC=fl-5C3F «T*!l 
itcfa <4s< cnci itw» featens 

i^nti fats i ms sfa ^ itl <sss, 
fe^ttns nfssts gs, sstwes w w Q, 
«i sen wi-w/qi itsts, sfa fgs- 
^ta w feitcna nfasM gs Q', n sen 
W-Q-Q', inU W1-(Q-Q")/QI 
"ni®:, nfei ns nsest <4ieis c&es 
is i ititfi itcsi csfatsegs cs, <4fi»sei 
fen>i fac*« itntw ntsen <4^ mtv 
stii gts ’fatfan ifai* fe®s faci 
5 »\S 1 S (Reversible) SIS < 4 fatSS$ wi 

sts nsts, sts nfastn fafes iscs cisn- 


i fsatfn (25n ss f lit s\sn 

star itn^a a fgs^ras fsfafc itnstits 
fens; ii fags fena^ ssi "is icn 
*t faitca itnrs gs cs, fe<sss?t < 4 facss 
iti fenftfew n^Cte feitn Q fa'ea 
ises n 'atn^caa < 4 ss ergs feitn Q' 
H fas^cas ^tnstists fens i 4 *t?i 
n^siis csfe i itnstan gfeci, cs cits 
stnitffcw sstwes 9 ><s^ b' stsi sjfa® 
iscn nfac^s itsts tnsi srs, Q-C.f(<?) 

Q^-C.f( 0 ') l ustts C*®>ipsi; itesi 
cs, sns ^stnstsi cs^i ^ss n^f*^ 
feitna cs^l i 

‘am i 5 sjtcss fsss facs^ cinfas 
sstnslairs < 4 i csss n"nc^ itenti 
«rt« i fessits sfa fastes f«fa 
scs faens f( 0 )-Ti itcife fe«s^st 
<nfiicss ici Q Q'W( 0 )/f( 0 ')-T/T" ms^ 

wl . Q^-C J-J lL 
' 1 Q Ct(^ 

f(9H() T-r , (0) 
” m t . 

sfa T'-o gi, n gen Q^-o wi-i 
^ nfe^fac^ cinfa^-cicn stittss cs 
n^ai fa^fai scs iten, «i : 
fasfa cs feasts sties cits feis^t 
< 4 fas sstn^a* 1 .* n$s* feitnci stfaf iM 
nfsn'® ics nfs^f wts ifaitsl SC ' 5 
ntscs, cnfelt gem ‘nji fa«t cinfas* 
( 0 °K) i *(c<fe sm gcsci cs, fa^* 5 ' 
mts-c^cns nci <sfe cicns cits nt^j 
cs^ i ssfa i 5 *n®tcs< 4 ^ emeu fafa® 
isi beni ssi cicns ^sfafej-Jife cs,^ 
itnstn cits si facncss mtacss fe*i« 
fa^S ICS si SS^ CS ic«f nss« (Absolute) 

sefe I 
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1972 ] capita <5t*Waifti mtw 


asttt^frt® C*«lfaR-«W ^tWS 
aft* ; «HK WWfcB C*ta <*t*1 Utility 
▼fa? fad c=& awfc sta as i csta$, 

®l#S ItfotS aft «T*1 atfT'- -ve, ^$1 

aw ^*a*l (2) «rsatts »«f9ws 

wi 4*t*a ca^t ats atta, ats »tw, 
<$m *tt<rt •tfastt ats tesrwa 

$*1Jttfa« CS^I *&1 fa* CSftfc^ Jf'-ga 
=H—»lfaF-»ft.aara ^lf® Si fffl I 

^t«F 4$ ▼sstaa 'swats* fa*t*i 
§ats ^t«i stata fawfstoa i ca 
afa** wfs $ffli 4* ajfatts fcvrtfa® 
Srttas, <s\ w* fe*f*ifsi« «rt« ▼t*f»lf®- 
fawfwa asts 4*fB fatss ▼s*rt{ staffs 
«fa®faSt safes «iftsfa'5tts* 4ts ft*? i 
4SttS S*|f*tS (Entropy) 4tn«r 
*sfa I ssijfl «rtSW fa ? ^3t*r 5*11- 
fw* sjfstca ^tfaafa* wstats fars- 
Fsta «iw*fi attest l T“K-c® cats f<f*sa 
nfissws fiicF sf w Q-nfasts fe^tn 
igstcsn *cs, <si aw «rtsai sfa—sfa- 
sawa 4S!?fa *t$wi Q/T; «rfasfa <* 
\5t*Rt$ra Q-sfasts fcstn sfisas csf? 
fw a fa, aw ^ts 4Sj»fa ▼awl Q / T i 

fai fcsfc*r* ff*T-?faw sc«r starts ss 
▼rtrstaita ««ffa® stc*i *tw* 
cats faws «is*i A cat* «rsatw B-c® 
sfisawa nf«aF*n sfrw stfsfc tattfa 3fs- 
ifa <w ▼Hsftt* statwi 'isJtft* a fas3>s 

s !t«fta e T»tca J'^dQlT—'sfe ’Tffnfa* 

*w* fvrear fafnas; sf*i art i ca w 
fol-2tf>*l sjastc® fcsftns sstw 
5,1 SK-’jfi cs*, ▼Kra* dQ-0, caaiPiw 

aa fawtWtn (Adiabatic) "tis: W 


w fawi-3fasi 4s* ajaal ss-s^fn* i 
(Iscntropic) at* i fasts fact 

fafaaS (Radiation), fpisas (Conduction) 
'*<* ’ifassia (Convection) sfta* <a?F^^ 
(Irreversible) f^jfa artJW^ &St*f ^f^aa 

aca atcaf i <aa^ >saicar ca, <»ra featr'® 
^ttna aPs aa aa:a^ cat* fas 
^tastaifa fac* i *taca facaa ^a^fn- 

iFata'* cac^ swe* ^a®tf=f* 
'BNtf **rt’ ^"'tfwtaa m* »i*r ifo* 
nfflat*l 3R-: jta i ap^rttas 

fe'sH fafaa:*a isa?i ^T^ar ^st*fst<ita 

*l*r®t atta »sa^ 3 <sa5fn batata 
^ta i cafta facia a^^ c*a 
ai cafaa c*ta J)f^:aa *rwl fevrtfcli* 
arfa* *fi<[*ta ▼ta a'sana ?ta ai i 
'«kb stfs* *tda swj^ c^i faf^ ro« 
^tattsa »i^r®ta «rta»i stfa^tf^ i 

*ifawrafa t (*i f*^ ^fnc* cats 
lfc*a w ^si’f fata i ’fiftaa 
^f« ntaw catl ca t^nTa (Boltzman) 
raffia < 1*^1 ^ara, aitlit «tata 

*tat^ I *ntt*f« (Kinetic 

theory) *8a1 *al *S Cl, ^fa 

f<*5^n*fta *ta 

ca^fs jftaw i cat^afa aw a, <aa$fi 

4^ fa^iafa^ (Disorder) 4*51 ’ifaatl 
4at> atat^a » c^a ai, mtntlfifta atai 
^▼twa ▼tsifas* 'BTfata-sfatcas *t-. 
fa^al •.aaaart'?, c«aa art^ ^5fa i 
fa^afa a® ^Pfs atafifF 

sjtnta i <«*!5 af;a «rta nfatsfats 
fa^ata c*ta atca^ aa *1; ^^fna« 
i atfaai iwarfgafa ®*ra 

tic* fwi ^w faw caaa *fc\ ataafa 
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wfa * fastf* [ 25i *i, lli 

aa ar^tfiiti*, &a c*rt 9 ii 's^? a?djfi 9 « ^ I 

^R<t*r feati ftftqnra ac*v« wt cita itai <Htira (+ ) ^tiftatit 

fe*c9t<39 c^o? &ta i *fiit9 tfir®99 i att^a ( - ) '®ti s rtal ca9*i 

i§9 itw, iii if® 1 ^fa * 


'*t-*r*r jrwt-aJH +3 


-W-» T T 


fjtnv itffriBTDra j 


VBfti i9tt® a<Wl 5ti it*; 
ar?*i«tC9 cafa i fir tow aatfif 9fata« 

<st9 attaft if®9 an??* *ri» i 

a9t* art»M fat* ’atir® it fir arftatw 
**lNa ca*if®9 ®ti*itari «TiCi l iW *tiC® 
9t9, ®ti*itai 9t*a ci<i>1-ft3tf&® cat* 
qtiattor f®%® aafet iWtf^tii i 
attii-st®* n&^fars c^«if%^-2nr® 
®ti*rt$t9 i^tsat* 1 ) *ai at* tit'= 
Q/Q l «ro<« c^Egt^aa'stt* T a** Y 
ata* ca cat* aafBta a«itara i'iJl aca 
*t9 f*ca <rofi>« aitar a a*9Jt9 9t*i f*f*fe 
9 :® 9t«ri r fa* ®tn*t$i «ratara ( + ) 
wi aitara ( - ) cm *t9tt 

cata *i c**, c*t 9 $ festti* 
fa*®* at* aw 0 (). cat9$ 
caaf®* ®ta*t®t9 fares* *?t*t*t« ac* 
o (i*)—ai ‘n** at*’ at* 

«rt*rt® mm i a*®t9*i9, ca^faa-caca 
aitara ®ta*tait9 wfc*1 cat* artf itawa 
®1 aa*t at *9 c*. ^ ®ta*t$i a** 
f®<sfa ccw %sa i 

' ®1 ata catife® ca*if®a ®tnatat9 

aattf ®tvaf fa at® itn ? iTOt9 a^c* 
«rt*i a*t® aca ®taa®fa ajtitt* *aa 
ftfa® fa«(<, ijti «fi^i cat* a4;tw 
ftafg awi a*tt ^faafsRa i ^ta* it®j®9 

if®-** (Energy-level) *WtT I fe**®1 
^fin iti icw is*itl®fi 
«rtii wtii ^9 cica wtwtfl 

an sea, itw «i«f *wi ifiw 

art^rtil’ a ^wilH frjilitf lt%i 


Ji^in ci it*t« 

ii^ =n, «i c^tiiii i 

f^ifeca «it 3 «nal5 ^cat*t (W« cw«ri 

v^f=rr^ itfa c?, cat 5 ? ^ if® 

-if®-ifll ?? Ei E 3 'a 

v®tC(f?f (Population) i^iafW 

N, N s 99, i>\$t*\, 

N,/N i =e _fEj_E 1 )/KT .(3), 

c^itc^ T=ca?if®^ ^ti^tal K= 
C9t*|^i?(t=r i 

^ iftamn fiai 4$ c9, ifr ^sti^tai 
T K^N? 99, W C9 ^9 ife C9% 

^C9 9tfiS9l-i*viJl 9t9 9*1 I at i^Jl 

itcfl ®ti9t3il4 ?f« fw i ^9 a^’xir 
utatf at?pi i9»it*lifiw ^ 

cica ^ ^?C9 99t« iw cat*? atai 

csit i ^itfi ati ai*i« i®9 aici, 

<SC9 *Bi:99 C5C9 99 9tfi*9l itac91 
’9^^St*l I ltia1 'iil*! 9Cit f<f®9 ^C9 i^ill- 
it*ii vSvB iiC41 fai acsr cs< 
«rntafi ai^i ife« cwtnt^ i 

i^aa'i (3)-ai artcatca irit^a ®ti 
9tatrr «rw art^fta fwi N s >N t ; 
a<f«v 9J9*31 a*ji 9«91 5tt, itc® fi9®9 
i^C99 few «9 i^«C9 ^tfi^i" 

i^aji 99 C9 8 ! i fa* ci sit ci 

ifv, 9T9 aitw CBC9« CT% 1 ^ 

a«9t i ^*9 w«rj ifvwaitii' ifi" 
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*i'8wi cto aittar® ®ttat®l nl&n ^atti 
®af^ I 

faf afa <«®kl ®Jt*lt9 W ®f ca, 
c®ta tfrort tfeTOa t^tJl teak *Tlfa®, 
®ea fa (?f cto a®eaia aj® ; a ®r® 
*ftc» ? ®c^a atfara ara ®ai at®, c®t® 
tfaasr® am® $fe sitaj tfoara, TO 
®traa atfati-TOJl ’tfaea® N! *m 
$ fer® tfev a?t=i 0 () 4a^ E ( U5^rtc=r 
E —®®fcl ataafafa® tfa®, *1 afa:® c®®- 
ft^a aa) i ®i *rt taa tfaasafea tf*at®i 
twa c$tfra, ®aa ^arc® to ca, N 
ta*afe taat^ fro ffcsa to ®*fa ®rar® i 
3 ®at<. fafyt catrfc^ ca$ **\ ®aa®fa 
<4=tfaa at®i 0 ( t* ) i $a $fe ta®tra 
®^ifa® to TOj®a tfaaa at«l TO NE/2 
®a<< ®ta fa*jvn sfatft® w *ajffaa 
i TOta aaa ta®afe taat c i£ 
fetraa to «tafa® nt®ra, ®ta tfiaTO* 
■ffea tfaata ®ra NE, as®a; fa^ai 
jj/a®® ®a^ <$a§ft «jaata 0 () i 
feafafe®* ijfctc® c®ae* tfa, TOjaa tfo- 
afaa to to sta®: ®a|fn at^r® ate* 
aw at®ti fejft® TO to *taata 
®ar® 5® to i 3 ®at* «^afi® jfw to 
wrai cart ®ia*l atl to ca, ®ttat«i 
«iaa!r< aaltr® (+) fa^latc^ aitar® 
(-) i fa® tfa-^faa atta c®i ®ttw fea*- 
®ta* ^fa ®aa awa 43§f*ia catti ca 
fc®®i ®tfa®®tra «ritaa tttra ftca dr® i 
w farstaria ataira ca fa®t® «i«if®rafaj 
®ta 'eii ®tca, awaa taa® 1 ) ^faata 
4a§ft* to naftafc altar® ®ttat®t«ft 
®ta nairas cbcs® «ifa® fe® l m ataai, 
afeaa® faatc® «itnfa ataca 


caaf^atTOa a^tr®^ «rf[®ta ®ai 
®a i 

^r'fjia carafe® c®af®a ®tnat®i 
®r^a fa® car® ca ^a «iHta ahr 
caai farar®, ®!c® TOatfa® ®ar® ®r»i 
>aaa <®fei nfaa«»t c ** ®ar®®ra, 
caatia -t^raa n^an ara nfia^fa® 
as i ca\®taia-t®: f*\faata 2 £«at$® ata® 
<®fe ®^rtraa aata *rteai car®, ata tot® 
f?iraata- , «ftaa-c®^ra «rtc® 4®fe ®ra 
^ra®a "(fan ®a i aR:® CB^a® croa 
«r»tca ^?afe at® stafe TOit®sta to 
fafsl ®a i 4*a strafwa, cava ®ra^ c®t®, 
^a«fta araj ^aa ®tra atfa^ri-afea atfa* 
«raaaa«i afetr® ®ra, caa fes&TO «rajaf®® 
f^a®raa cBca «ifa®®a aaatt at® cto 
atra i <a»tw n^apm 

farat® 1 ®n: 

(1) ca^a f®®ca ®f® ataitaat 
fita^, 

(2) ®ijta-®t® v faa (Lattice) ®Mat®1 
alfanif^® ®Hat®ta »rata w ®ta fe®tn 
ataraa a-aai (Heat capacity) ca^, 

(3) c®??ia « ®t®Jaa araj >rtaTtaTi 
«ff^lra caa cat f®g aaa atet, 

ate® c®aflraa feta tital fata ®'«ata 
®trt ctfei «f®tat®ra faf^a «ra®ta ttr® i 
«ffa®® ^tfa-tr^ ^ta«® faaWt^t® a®fea 
to ( TK-s* ^cb ) f^ataa® i 

«it®r®a fata fa^traa tcaattttca 
faataa-f^ai w®rqe^a «raf«afar TOt 
fag aai faataa-TOita a^ratafaa fafa® 
®tfaa'taTOCTO t®tff®trta ®® 

i ®s to ^®t®\®tca arar® 
tita-®att®arna «iit*w i ’"^©8 
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’TCfa I fal ^W^fe? C’TO C’fSSfa'l? 
TOJtfa?J vm to c?tSt# ifiw 
C"tt?l1^ *lfwfa® W%\ fef&® *?* 4®Tt*!1 
wiSqtft TO'Sfal I ?»H ^t^**T, 4*TCfe 
C*Bfta? *Wt? ®t*Rtal C? «HW ( + ) 
®t$ fait TO I 

ft^f? ntcn i? ft* ’tt^C'5 W fe*?s?f 
fTOt'SH ?J?^f? 6390- oe Cjaifel 5 ? '®f 9 t- 
»rtf?® v?i toi, Rt? fferta <ttTOi ^ 

<£8^* 103-oe C l5 7 f C«5 ! ®'M M t 

r?» ®m >prt*?t*i »!??<$* 

R*tf??f®®$ cTO c’t*!, fa® ®t*RI«»i cto 
uir*fl 5°K-c® i loO-oc-4 R?fa® g^f n^, 
■ltfe??^ fa^fa-C?®^? 3t? 

1 srftwCTO'® (10~ 6 sec); fa® $t CbW 

cto? fa*-*tf?vfo ®tfc Rtrai a 5 ®—®* 
■rttotPicTOw* 4* wtv* *ito? toj i 
umR -ifofaftc® rcapfa-g^f'sft ♦tf??^ s ft»i 
(TfiSC* >fWft? «15 T i?®l *?c® *itc? ^1 to 
«r?ft& *it?t* crotfai^ wfo (cw$ 
fa?®? C^ajfaTOD C? 8 ?1 ) fa^Ct® 

wfew ®TOf?® ?? <??* «f® t?t®c? 

feB5®? fa?ic«? ®»i?t? ^ffa®? 

croftc®? *i?tc?-r ?ts? to to i ®? to$ 
W?ta1 cTOfe® (—10 9 K) TO TO i 
^?|i ?tc*f -6300-oc, «rffa fan?'l®- 
tfHft* cto? «w1w i??t? fac?t®H 
i cnTO ®t*fTOt? wtw wfi 
- io°k cto -430°K <q?fti 

*rfpn ?tcn ffcjtTOt® F?? to Rtvfant* 
rw«K 1' •tfwfwn ®t*t?tan g$t® 
•fate? (-°=c®) cto *PMp*ti «tfafa* 
+3C0°K-c® fed c*t® I 4TO wfei c?, 
®t*fat<?t? ft* ftcw -« «o< +«-? *iw 
c*fa ®VK «fe i 


i tafr [ 25-1 rt, 111 *MH 

fe-ififev *t?fat? c*s?fa _ fe-fWfe 

(Sub-system) C? «W®: fif?* ^ ?C? 

cTOft® ®WBtati Rfafe® fi?i» 

®i <to*-to c?-r ?«i nc^f^ 

"tfaMV.*n e t , ?5?F c*ftatwi >iwc®i 

f«i? ff?c? i ■*&$: c? cnt*!t- 

c?tw? fe*f? w *f«1f f? »it? , u 

c^ft ^c*n, (1) C6\^f-CTO? 
f??r C? ’TH? •itC’f, C?^* 

■itfeCTB ^ ? t? W 

(2) fafat? ^ts.C^ 

c? wi ^fc*f, ®i c*tc*»T 

*it*nt?^i *1*1? w i 

'®ltf%^ta 

®t*f*lt<3t? *ff?C2?f^C® f*R *fC? ’tc? 

'eil c? jj® 

aj? C*lt^ ?t?T *5^ C^tai 

?fc«?i ?f*r« 4? c*t^ 

Rtt’f? *5®^^ ®?if*r «r'c*i? 

f^l f<Fg ?1 Rtl»l 

?:? feiw, ®tc® eft 5 ? »iw? 

i $tnw ?*i ^ftf, fe®?^ 

HZ? (- 5'j°K) C«IC® Q feati 

gc»l1 Q-fe®H (—100" K) 
fBwi i ®i to ewffea cto? ’iw- 
>ltw Q/Q - — 50/ —100 *■ 1 '2 .'.Q-2QI 
«1<K C^C® rH® fe^tt*T? 

TO f^TO 8 * ^t*TT I ‘flfTO? 

TO ?tflf®H ®?tC®1 1C?? ^ ?l1 ’ 

feitcn? 1?cn wiw, -tf^' 

c*it^stc?® ®fac=i? fen?^ ?t^ci c«fcf ,s f^ 
cat’ft^ cw®n T?®t? i ®tr® »it®^i ^ 
f<F ? fe^5f*tC¥ feg (-50°K) 

^g ®t*iNtat? (—100°K) C4?«f^ fec^ 
to» wifwtv *n ®c? Q fe^*w f 
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swas 


sti 4tift w'® fw* w. i 

fas ifa fress^t nfti®k ^tf«^F ft* 
frffcwfs *j, w > Q'-fesf*rw 
Cftf ftstf"!'® ?H It? «4*fcl fVt 
Q-cs ^<1 sirs ?h ! 

sfarctrsl ^ifn&fcst*i (Q'-Q) ^f r sf ft* 
4**ifawi WW Wf sri i w fa* 5J*tfrl 
*w cs, vh^csi ^t* c*U «rcit*4l 
itsw =n i css si, ^ Q ^stn Th>tfts 
f*msl isati ^stn^caa ^ 'stn^te! esc* 
ft^cai stg 'atsststi fsca «ftsci i 'sssi 
c*itfe *s latest cs, (Q'-Q) ^gtn 

CS1S fto^Q CSC* Ms *gri, 'Sitffc 


^ls«i ** «itc*i ^*»i *4ta swl 
sffa* st* twi i ssl ^|^«it 

'sfci «rsfas 'Jtnsfa-fawtcsa ft its fais- 
nfsnfl i 

*s*i stsi c«ftf, st^fefstcs cscsfe'S 
cssfas 'st’tstarlcs stcif sfttst* csfcl 

s^CSStl (Laser) «w csstl (Maser)-ifli 
Cfcasl *t*C* I scs StCSl 

"flftftsts s^sts sirsl <ofiw faqtis 
scs* *tsM, siVsi-ftitsi cscstte 
c*sf»* statcis i fas <s*s 

itcss csstfS ‘Of stssc^i irftti *ci 
%h *i =ii csi ? 


*gtSTft$ 4SSi 

Sliww 5T?* 


Sfats*®: w ists fa cstflU «ifas1 
stft l «*t*tc-ii stci sfa® i>$, ciil. 
vfartft sfai sitstcii <un qfa, i^cs, 
*fai «tffa stu fc<i cq csjtfas fa$ft£ 

*W ^*TCS, *CWs| 'Still Sfatl*f3tC* ift 

wi <**t« stitc«ri stsi sfcs ci, 
sjftlS =wsft <n*fi> ^Rflfi *i fasti iftps 

| «|fgs sstn * StCSfaCI 

^ or* cic* s*t*tci ^f^cs 

*f?^i «*r wi 

COftf «rfqs ft^f* iftw 

’t^tl 4xl0 38 (erg) I ^^0^, 

^1*1 •tft’St*! "if^S (Electro¬ 

magnetic energy) ^*i, l®in C«Utfaf* 
^ftSI ’ift WI 

^ ftcif ^c«f, ft*tfi nft»ai 


ifes *lt3iCf I ( fe«in 

’ll «i^»i) ftntc^ w f ft, ^Uc*i 

«a^-w9 (X-ray star), «HC^tft'5 

(Infrared star), Cf$ti •If31 (Radio 
star) lutft =»H1 =?fC3fg stsil 

ntft I 4tft5» «TtWl ^gcajtfts Jlftaig 

ft| 

ffwlb^l I 

sfti «tnss1, 

=is; «i<^ *ftra ftff«i ^»tn ^«'*ts 
fs, ft« tsi ftc*us ^ ftft c^tcn sii 
ctfi 411 n® fcif m it4«. cwitf*- 
fW^Ni w utnf 

Btftn C **t fCflf® «T4C»1lft® w 

*nft« ft'srn, 4 T«m^ fuftifoi, 

fftft®1-32 
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c*kat$a l <®ta® «ff^>i3ff c^car, »raai 
fafK a fa® -r®f®i «rta 80 «ft ai 
®t®« 1 fatf® fa ^atalff® ®f% ffatta I 

ata) at® 20 <9ft ai «tf®« *a fM® 
fa *m*itaf ®rart» ®favc&\af ®at*r I 
®ta® atar ca-r faf a’ara atatf, attra 
«if® §s5 a ! a®ta'*t* £®*ta« cata afafa*l 
a«mtn aafa «i ata fai ®i«ffa, pi- 
^arar ■eta® tapirs ifa® afsat*l 'a 5 ® 
aa ca, a^ata aafafta ?®aVr«f«rc®« ®i 
aai at® ai i *c®ffc *aatatff® afistf 
'«fa’9 «tfs , «rs^i (Faint) atata'i srawn 
aat®* a?ai ftatf l atfa c®ka aatata 
ca «i5^a cvai ata, ®ka® 

crca «rawtFf^ afai^fa 10,000 a$*i 
ai «fFa'S ca 5 ! i 

*ratatf$® a^a «rtfaak*® atw atf$ 
fafasa cat"f® ca-r fag caritfafast^ fed- 
TO cata c*ttf a 'Bfta* ^ a$a ^awtff® 
avisra aftta <®at ®rff®$® aa 5 ®^® 
C^st® ®t*fa (Physical properties) faat® 
safasvtrsa Stare’S I ®m ataT ^rtfirotai 
faffa'Sfaa <aaa ^jt^dt^a (California 
Institute of Technology) caFltfefawtaV* 

c?* * fa ficwslta fewacatm i catfetajS- 
«tta wtai c*kf ca, atataa aa»c®® <sa- 
faa^ta® (Evolution) ®tfatc® «rtPra 3t® 
®t®i «rat«itff® aa'uaicn fagffa (*ta* 
•w ai fta® faa® ®f®) ^foatfa® 
f at® «Ttt® I affafafaf ’fTfa (Interstellar 
gas) aftffa ^tfftl (Gravitational 
attraction) ®a*f: a%® ft® ft® 4aa 

«af *r®nti *t*r c«ftfa ca, ®t® 9 f® 
wtaatft fart fatfatf ^taata act ®t«R® 
*itt® ai i fftf ftl ®fata® (Gravitational 


collapse) aca *iaar ’tJtnatf-r a«-faaa 
ft® ala i afo® nitafnasfa® atiT 
ca«ft® aa® ca-r ca^l aka, casfa farts 
fatfrttaa aca a*t®a ^faai «rte fa 
(Protostars) I aftf^a acatstaa (Gravi¬ 
tational contraction) aca a»fn ap^a:^ 

firtata «rtal fa fsscaa ®ta « ®h 
aw: al^c® akfi ®fa at^c® 

vn®^ w jfi^ ^kata fc*.a$:n erf®®!® 
fa i 4®ka^ faata ajtaatfaa acai ^ 
aa'acaa srai fai c'fjlf^flsl^a 
=f^a aa'aai a^«rl^ faata njfaatfaa «rka 
ata ata «r^ra, «a®i a^k® ntca ai i 
^ faaicaa fafta afcaa'atatnr 

«rat*i atatf i 

a^taia fe^l®fertf^a ^faala (Protos¬ 
tar) arl®tf<f®ka$ «rta-®a ^ a^ m 

catff ®taalai fta I «afc , =r« i ?f? 
aa 5 ® eff cm* ®f^^-c5\af afi? f<^ ; f 
fta ®rc*wtf® ®atf *, ^ 

^ai 'aratatff® avw*f ata aai a®:a, 
f®« , «rttata aa ata 4taa a>\rc 

caai aka ai i R Monocerotis vaaa»i 
4f!5 ^ratalff® aa 5 ® I a^afS fa^a 
afaatt, catf «ffa ftsrta a»a ca^ 
-rfips i ff* 4$ if&t «ria 
faffal fa 2n eftf 20/z asaa-Ucai 
(l/<=10* A) i ^al^ft^ afra)® ^a- 
catff® ’flat® ataj (Infrared region of 
the speett urn) I f® 4/i- 

•a® ftftflffl af^qa 1 SfTttf® (Planck) 

•Xftfata 5 ! 4® ®fnatfJ f«ai 7 50 ^ 
ca^atatf® ®tafl®i «rt® 6,ooo°K, ^ 
<®® a^rf®¥ faff a 4 ! fa «rta0.55/< ®®«p-ht^r i 

laa fstf <®aa R Monocerotis-aa 
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»|f*FS Wtfll (Energy spectrum)' fag «W*ltfa^ switf ^fa* 

CT«rtR| I 41* CV fl qfa, «tS iftn (Variable) 

R Monocerotis-45 fa**f 4* fail* cA TOW*1 ^NP WI I 

*ltw I JWH* 55*1 ^ , 1J L (Absolute Mira <4^5! W£¥ <4$ ^ait’T? 



;t 4«Kf C^IWl I 

luminosity ), <Tt«lt< R TO CTW '»tt- «f%fif»Wt TO «1 5’ TO ^ ,,i,t, ' i ' 

<OT! T-41TOI »M# TO* L-4-RT\ TO M Mira cstVf* ***! 

„ <»s *" | *tM* TO ««*, (Mira type of variable stars) I 

R Monocerotis-** M* *«m «<• *» 458,1 '"i* 1 ?f,f ^ W ” 

n* Wns at* *t«H «1 <A < *<H aiaatcvt *iwni *« i «* PM **« 

tlftt* y* *m TOt*W *1»t* 750’K ** « fe * wsa ‘ ,, ’ ,5 ^ ' 

to 6.ooo-K *n* *t<ni am it*. * ’»' lWI! * w 150 rtw 503 *? 1 
Monocerotis-aa art* V* Him «* «t* c*t* *K* «*• W <rtl 
c*l R Monocerotis lift Mfart *m* UMl** (Period of 
*t.« to* ***4 TO1 It** variation) 330 f T 4 , <* ««' W« 

rtt*| to a, ca , wRatSwi Wtti TO WWS 

TOfir* twtTOI 1 «■<* TO «■* ' lfi ' 111 ♦'*" ‘ ,t ' 10 c " t>f 1001 JOT " 

m* *c<TO*ri «fcw ijtwi > "* 65,1 ^ (Averagc “ bsolute 
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wt* « fawt* [ 25-r a*, li-r n<an 

luminosity) 3t*a Baa ^:»II3 4fta 250 fafaa aft^rt »if»l ataacaa acai Mira ^t»*rt 

^*1 at ®r?8 fag C^l WCT? a^al 4*tS fad* cat^g* I 

faifa ifea catfe *tfaat«l *tf* CWM Mi:a caffigw WW W1 Mira ^ 
«trt lo*° «it*fi <•* a:ar *w*i «rti «rtc»iti aia£ fa« ^ caftgw 

80 «t»r, «Krt «ifac3fc»r« #rt 8 x io !8 aw*a h:«ct fag a*3« «rftg, 

«Jt*f Catata ^aC’ltfa® afaafC*tl ’fatfaf ca«fa Mira «rc*fflfl «Tfa« (ft 

{§**»! ^rt Mira CWCgg «tWl1 ’it 9 !, «T5*a «fta* *a I mi 

2600°K 4a<> ’fafaa 'Stoj ^ftatajl 19D0°K I •tfaaiia^t 9 ! (Period of variation) ^ta* 
2a* fac<5 Mira a^iaia jfatfa* am >T^fai5| cs*ti, *fatf*fa « *fafas '^’TTa 'BTSJ’Tfa 


I 

f 


X 

2m 5$ : »rttfa* 4a<, ^t»ii Mira a*csa ifapa fsatwtt I 

^l-fatfa caatfrs ^vi{g ^®-^a£«r "ifea *tfaat*t ata i 

^WJ »lfva fBaitfW (Energy curved «rt^« ca^ 4a\ g» *atcart ^taa *aca? 

extern *t«tg i *ifaa^taa a:* *a \ 4C«ra «trtsaa *icaf ca^ i 

TO mi affafa* (Spectrum) «rga 4$ aapaicaa ffaV "tf^J srt aa&fa 
"tfaa^a ati> i ^tata, cat*g 4iaa cac^a cacata «tawtfg* w-fttf r I TX Camelo- 
^Hatart 3l$a 'sHaian pardalis (TX Cam) 4M 4f}3 aa'W I 

*a <«a^ Baa a? «i ca^, mi 'srta^a 4a ♦ffaa^aft*! 5574 faa i c?cga 

cm m «M ca^ gta I Mira ^t*tat<a1 «Jta 12)0°K I TX Cam-45 
a*t<aa ajtn ^a ajttaa «rfa 460 <n aaaat ufa* ca-t f*g a^a *rt«at cTO I 
c^ i «irt^ia 4a<> ifea fevrtara faifa, - 4aa caai ata*. *iaiatfas aa'aicaa 
afoa a<, 4^aa c«fjtfafaatcaa a<t^t facat^a *n fa«t^t«1 fa ^"fr ^tac® 

'start ait 9 ! ataa (Red giant) a»ii ga i cncaiga i ^taai cacafa, 4caa cacaa 
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*WIS 


'st’fafan 3 it*fl^ e i $»iTO 'to* m i 
was a fowl to «rfa1 cTO c% 

TO* *fsTOTOa feTOfa (Molecule ) 
* *Hfa1*fa*»| (Atoms) c*r *ffiTO TO- 
*fts® fewwi (Excitation) ntW, TOtfNi} 
mcwa *4Mfa 2Tff® fS*Pp® to i «r- 
C*'tfV $ CTO* ^SMTOI ¥*1 S«TO 

■HL-wttfli toto^ §c^«fai nfa i 
¥tc^ c 5 ? w ^*1 n«j»i^ «ia §c*^TO$ 
(Excited) to *(£, MWlf?¥ 
WW TOlfc «t¥H 

*ftC* I TOfa* ¥ TOTOffa 
fawm to TO«1 ®rtft «, m fecwti 

«w fcrafa *> ^ «i c i*i i fcrssRi TO« 
TOtfai *r;¥l^t* to 3ft 5 ? ferafa* gt* 
TO* I TO** R¥C<35 *<fatC¥ 

«llTO* C*TOh$* (Molecular bands) 
facM *rtfa*r c»fat TOI fctfcfcftltq 
■lllfc® (TiO), c's^tfaTO (VO), 

■Tfaft* gtfo§tC®fa (Ha) <W «r«l¥H (H a O) 
fl'ffa '81‘Tfl Cifafa 1 !^ (Bands) ’Ktqlt* 
nt'SH CTOI TO* TOT fclltfeftafa- 
CaTOl^S Witz* «H*1 I 
¥* frgst «fwt« ^WTO* *<t^F® 

c*TOf«$* ufow 4?|3 TOt**l ft* 1 ) i 
fa* UTOtfifB W ¥t¥l *fa* C*fa 
w« <wTO ^rfo'* X& *tt«n 

TO ft, *fa* W«1 *ltfe¥1 ^tc¥ 3H I 
¥!«*!, ^f<W fctSWTO* ’ffacTO «f«l“ 
*«|fa «it*1 «rfat®:gfrC¥ ’I** M I 

’•itlft* gfafe M- 

C«tffa$ TOPH *<f<ftC3 fag fag TOTOfa* 
C*«ft« (Atomic lines) *Rt* **1 TO£¥ I 
c* wTOTOft¥ c*«1 «lfs *m 
fcrwtrt ferofafa g*, ^1 «tc?* 


*r$i i faTO* ^ftvftflw 

(Neutral) fcfa&ftTO (Til), qjfa.fafa*fa 
(Mgl) «fffa TOTOffa C*TO '■ifa? 
TO®tffaTO*l TOC* I fa* Cffa CTfa 
TOfaltfa^ a^fal* alWfc* TOft« 

(Ionized) *rfafa*fa (Ca II) <4*<. TOft^ 
(3r II) n¥fa ^fa* »T^t¥' ¥«1 
*:toi <hit#t «i f^??i to^, 

^■5 *H ¥t*f*t¥f* ^1 fct^JJfTO C¥fa 

«fhft^ ¥*i =?¥ i ^irtTOt'ii 

c*. m ««ri ^i =1^*1 

^R?ifa?jfaii »ufc»r3 *tfli ^favc^ht -ffa* 
(Absorption) facf ^*1 fai 
W'tl'Stzm WTg? *ftC¥T^ ftfatM 

(Paschen series) Pr c*«rtf5 i)*}5 ^5fav 
«\*¥ "ffas ftW*M (Emission) c<TC¥ 
C¥1 ^*13 (Strong) «TOfC*f C¥fa 
c^t^r srarcsia ofal 

cto I «ftTO «rt*iai «ftft, 4it 
Mira *¥3iCT* 

4*$ TOt* 8 ! ft«W I TOtfas 

*1 C¥, Mira »rC¥ 

TO?«ltfa'S C«V« CTO^I 

S£?C* I 
«i^5 

^■spafCfa »fTO TO« ^<<ir Wfac^ 
TOfa^ ^c*i «itil ¥*i *ti i 4*1 Fn*i 
•ifiTO -iftFa ^^>r, c¥itf®- 

»<£Tfl ^¥>5 

(Infrared star) I MfaltMl ¥t¥ 5»l£f I 
3FC*l| TO« C^ 8 !) Jlfafa TOC*Jtft*l 

?£5? W ^tfaS cWt® *t ft« 

ft^SJ^ **tC^¥11 5TOI ¥«1 fCHF 

C*, ^«R lt¥t« «l¥fa fag fag ggtTOfUF 
m nfsutfa TOwtft-i "f% 
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^ni?s wrs seniwi nnst «itwten «r- cs f*f^r ^tn cm itew sm w 
tntfti nfes fcwf»l ifan SHCW I sRCTtfl* cWJtfofWft (Infrared Astro- 
<4C?s fsts ncsstts wen wtf^fbitPHr nomy) I 


n1tsf% 

C*N*tt»l *t*r* 


n%fe (Periodicity) 4*ttos ^1- 
ftfas «Tt<tf*iW 'Wfas W$4 I <JK-4WtSJS 

nflfafa ClC* WCS ^*nS4tlS *1^4 

’jfasts ntsi)* £ws nwt«f * nt%s 

®?(SST <431 Wtfl '«'® 5f«ta«tC^r Sf'Stft 5 ® 'S 
ftsfe® CS, 'SICS? »RI 41 'Sffc'? 

wNil ne&in ntfa m i s«i: *r*rft*i 

(Non-periodic) facts*t^S « 'its fslSWta 
s&fanstn wssts «rtnt* niw ss i 'sntcs 
■‘jf^l fasfantcs ^c<s stsfacw cstcs. 

S3T CStCS ^fasfa BfafacW, ltC?S 

nltSWtn (Period) I <Jf1-fc*f<st1 

CStCS 'BltS« CWtn ^ SWS ^tCS^CS I 
'jfas't CStCS fac^S ^WSStCW CWST WCS ; 
ltd nttS, 4W|fa, S?t, SS, C*ltWtnS, 
$4tS-&tWl CSS* « fltWCS fa * St fat 
fr^i fsscs stitst® wcs i «ntswts 
«iti ns ^sat$, «tt^nt»n « ntsntsfa 
sftacs *rtw wrtcni « «iw*tcss n«ts— 
^W*-*IW1 « fssTN. WtW * faffl 
'ntcnl stfnicsts fa\ *tw wssts ns 
cncw astspr stfas faf vtn« f%c=ra wtw 
StfaltS fw I <fl|f f(31411 st? facn 
4t$CS* «flsw« ^fa«ts 4% '■rtwt-^rtstnn 
mts I 

*nfc®ftS C?S1 StCS StfSf~5CSpS «tltS* I 


^fafts csswi its wwicns new 231 ° 
f®«t Cftw C?Cn Wfe* I ^ J Sfwl 
^ss « ?fw«i css*s wtcw nltswcn ®itcn 

* fllu; itsns css* c«tcw s®^ fa^s- 

csnts fac* ^tntcsi stes, 5 ^ si^s 
W3i^ nscs hftii ^ts« *n^ scs 4^ 
3?c4 apes n% 1 *itsi ?*s 

mi 4i<$ iten iten n$fis nt^s?nts; 
ntn stes, 'sitsts 4$? fsFins c?tc^. 
W ij? «rt*tt*1 src^f 'sits scs l fa « 
stfais nss^tn fsf?^ fam stc? ^ ^cs; 
<4ti ^f?si entsens nfs*it*i s?nts «its 
stf:^ stress cs^st c^tcfr 1 «ics^ 

^ts «ft%s ssn^fi« (sen? 
si^s m* *rcn^i ^cs 1 « ^fnsts 

cn\st ^ts^w cnc«i caftsts-'otfei; «« 
n^i^css 'sir?^ ftfe * Tt*^ts ^tsc? 
^ ?cs 4 * fsen? ^<5aF 1 <4si c^tstcss 
new ap:^ fencss f?rw fek® ntew ^ts 
1 tfcts new ^Ic5 csR ?ts 1 fans *t 
cntnssfHH fwg fw| nt%s w^sc? «itcn 
«its« fs^® nfss^s 1 n^fswtcns cwt? 
*i4w(5 nss ite?s stnffw ?es «t£ ^.n^i 
«rtcw ^ienw swc*is ^^srstn stw « ntstss 

* wrt«i ^fw^stfs^ fs«tn, ntwts 
^fai^twtfsi^ wenw, 
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•ft’Ft I ClC* Wl <*¥ CT 4 t 

rtc* caci sen its i fawfafai at?, 
ffafafr, n?»r sr?f® w sitfata, 
srtfutn, ^catttn, *t?, «n?f« 

ntafcaa facs natal a*ca i 

«?|aa-n^tca ^feata ®tfla 4® a^ la'fei 
«rc*taa cn. *ti*$ n^fH ntifat« ja- 
ntat* % *« at i *ffnata ?cara 

ncn ®ta fafaca £®fa ®tc?a -itataaii 
facia n$ natncaa st*^ ®tc*ra ®tai 
5*n aw «ci «rra ala catai-nt*tci 
caca *ai ^ ®tata <§*fa ica'a «taita « 
facaa hi] cic* ®tai naa « n$ c^a 
nta (fasara'f Braemer-'ta a® ) I ncaa* 
at? « ntit 4$®tca wii ntatwj gwci 
&tn 1f5 I fa® tat Hamilton cafVwwa, 
nhl atc«« 3 a*l *WI SiLi:r 
Jticacfrfaatcaa a*n ^tatcia afct> nl 
ntitwa fcfaw faca nitel *ca otciwa ; 
fifa aca *caa ?ac®i *ai ®tata iaita 
cnc*« % fa<a ^aefi ntw t ®faa- 
nurtca nca? ^ta~f>'«s -aa* ^atl® faa^caa 
a*ci ^ 3t%c?a sTtacaa a$f*jfa «rtaf® 5 
^fnala laJta neap fa* i®tca 4*®tci atc®r 1 
s^atas srt^wcn aw$ call atca *® 
aica* n*tffoi inn-laca itcaa ?ar, 
ntita ®tata artnfc, ^‘tc^tn’f srtfaaa 
wtaia, icia a^a, irn-*Hfn» 

^acia ftfs* w* ®tn*^fa* nlnww 
%m afsai « aat **v, cafa-sap, fat * 
^a»fa isffe nca* a^ai wafwi 
cac® ntw i 4®faa n<fta*tn aa, 
afas feqantai •« fseftai «itwi 
^tc«far nf®a nc«r ®i atc^ wi ^cai 
nta\aa«a catnanfn nsa^: nft* 


at^Fhr f^aca^ na^t«; farta w caFta 
catncaa nc«f «i naaca sne^ fVai aftal 
afa ai i *t*ata ftq %cop 

ntsal ata cato-ww canta, atsjcaa c^cai 
at etarafcaa ajaatac^ taca 5c*t i 

a^w atat^ac®’ 'flta ^ 

oftacaa 4®fa ^tas fa^f ^:a ?t$tu 
^fa^ta ?af naai at:aa ^ta c^ta 4^15 
fa^? ^taca ^>fs caa i ^ cat^a 

?ca n^cn c^afa a^aa c^ta 
^taca acaa aw n^at* fa^a*ta 
<ata aten i faaaatf?^ "afar? facat ws®: 
«tfaacaa aa ai i ^fa « 

fja a:ai 4^1 ^ ^ ▼caa ^a^ 
w afa facia *tara acn naaca 
sea, ^sca facia nf&l caasfac^ fea^rn 
aaa atca i aalarati caa^® aicn a^ar 
acacwa, aa aarW^I aw facia 
if® ^5j ^acn ®|5 n$ ^taj feaa*tc*ta 
JT^Ia aas 1 1 aiaM-a^t»ta® n^ala w 
a^t nta« «h^fca catari ata I «*t 
a^tatcaia a^at^af^ facia a^at^atc^a 
a®^ faaf 1 * «rfafs^ta i c^ta 

facia ^3t*i ntnrt aatf ft?t? at, 
^:ca (.®c$ nc? nf*w c*Ht« fnfan ^ca 
at, c?ta fec^saai ca^. ^cin ca^ j ®t$ 
fantn n^ffac® «ia\ar sfacaia fetai- 
cntc^ca « a^ata at®-£ff®atc® facia 
aaitHiaca ^fa «c£, ®ta fn aitnticaa 
cu'Scw a®—^iaajt^, «rnt« * «icata i 
c?ta ajf# <n«tai nat^ nfcacaa ^1- 
y-i, c*ta srtf« «iiai n^J®ta ^nf%, 
ajtfa, fanji8 na^ 5cn n<t^f®a faaca i 
aa^iatcia itca ^tes^: *atcs ate® 
w ®tcn atcs/®na-®tai ate®, aff-n^f 
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ates/tt-asi sites, ^t^tt* sites-•• r ft >tti5i *im tsi ^tt i <jfiraM>i 

?Mfsf^, fa tfa, fa M wi fi®tat teta stiffen *tats 3651 faca \es 
ttet) etta ai etta fat fire* facts tt- ; fa®fa ats t®faca *i®ca ttesi s^tai 
^ tare* «r$®s tcscsai cati 5fa-r afcts ®r«a faa-st®{B ^cata, 

t<tsfas fa ? fit eta *cartaa ? faifa faafS t® tfcts watca— 


m sea ta facts scar 

•faf^fas <aigtftf®$ fat ttsr i facta si 
■ ^tias, si ^sact ®facs facs sit, ®j 
*t*n <ss £afa®T «rgrt*n ®faajc®s 

'*fts3*i i ^fasj^ct sfa «ftc*fa ^at^fa 

’t&t ®rtai cs®» ®cs tplssatts sc®i 

WJtfaf®t ticas s® fa^fs i sfy^faja tsfcgr 
fat 'e ?*tfaF, aft?! etc* sst fas-ptt 
fiaea ^ast^s scar! ®e® csft NfEctjs 
’TSfaai tcatsifa *cses I sfas sft*®lcs 
tttc® etc 9 r ^faa’t, car * *xwfw altars 
cs-f-stcss casta ^-ata «ita^a aac^ 
*1 1 tt ®ts ar^nate^a s^lta facs« 
tfa-llt I ^tf*f tfi>fi> ^ctl Hercules ^ta}- 
vase-ia fie*, csc*c© ^rta 19 facttfs&ts 
cac?t i faslafS ^cti cs staitcss 
®ta| 'qta^a sf® i sasfsts ^ 
\fa ^ata e-fa *c®^ ttes 23 c^tfS asa, 
w ^ sctc* Cygnus (atf^s ) ®tai- 
1?*« fac* caches «tta 240 facttfafcts 
caeni 4 $fa>t« sststc-r «rtet «rts« 

^*’0 ttatna (Galaxy); ®tcsa set 

^ statsesaa <stc* ** «jte*ifa* 
’tfa, fat cs ea csis fac* *its fa fasts 
sfstset—®ts nfaat*f w ^a fi i fa« 
a^fate-f aa?a s^ta »^^ta *i.faj[a ** 
ca^t ca, ^c^a fsaa^a ^t-f-^ai 
mfaa nflaea nu *tw ai i 

fat ^51 ae 9 ! fsa-«ifai^® ^afEetja te?r 
fit <(a ?eaa ai i <« aa^i 


^fttai i ca’fta^ta eat^fe^a afsjcaai 

^-f tifafa caea ^fiea n? 9 !, fat 'sfai 
^fea ai w c®ta *ca, ^ cthtefa 
at?aai c*fs, tfei, af^^tflatata *iv 
?nWj *,\ ^^caa eatc?a a^ea ai, 
ct ^tca a^aa wi sea i stftai ^fafi^- 
tfa «ftfte-fa fact ^tfaea atarca, 
aftets aa a^ts faasi ca^, ca^ ^tea ai 
esaeta ?s^cs afai ^ae 9 !? feaa c^a 
at c$rfcti ata-aratcai aiaca faai ■ 
are^ai c^f^tata, 5Ft-nt*tata Jia^ afafai 
atai Virata?, f®t-c*lfetc*ta fsaea ai, 
cafatcaa a^ cfa sea, caVatfaa tlittt 
^atca ai i ’jfa^i ^afae®^ «fH- 
ataeaa net 5 aeai «ffaf«i, ^eat- ^afa 
«nal5 ’jfalt se 5 ®) 'Bfta* ^sjfs- 

cataj fitaat^Hi 'ae^eai nttifa 
^l^t? i aa f Bt^rta acar at® *eaa? st® 
caaa sc?!, c®afa tew 

tfiaicta cai^i^fe sfi «iia«l c^ae® 
nfa i c»f tfi aa, aa, ®fa 

«ifif»E® a^aa®t« tfa« atal ata ai i 

«tf®a ajatl fa%®: n<ftffa t^aca <rfa- 
^®1 a^fieaes, «hb »?da ^ sett stfa 
SC® cat fa i 

*tft*% ^t-^atteaa ^itct facta 
«fta <tt!8 ea’tfat '©cat factai ®reattai 
®1 sem 4* «rtH|t\®i i «rttfat wil 
(Elementary particle}-) CtC¥ a'Ct 

facta ^^-*fsat*l, a^-cst^, ^ « fi^ 
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«rfol5 *uai atttafrl «ratt*a\ i 
sat^alastcs testa* »tca a«n an 

CTt « ?I^4H aft 'SrfaattSS £fCb&1 i 
Hlscas tatc^a faca «tatct 4 ati 
«fa tfc ata$ catai ala i atga an-ttH, 

tJtfa £|f®tf3 5 fa, 4 »W1 facSff *T8fata 

Mt<. testates fnc^ca sfacs cw«mi 
cat ctca *m '#i caca «f;h 

tfaaks alsa <H«rc< facaca *focs c<t«h 
cs&t aca; ^ 'aUtfc'gfv.a ^rfafs c»T Hti 
aViatt ttil a«ara« cb&i scs i >*t 

*Ct1 Httt^S 1?!3H C*'t « *>UH aft 
'qfVattaa Cb&rs apfi *? £H e T5i '©^'■qi 
HjfeHlS.HS H(aJ$ *)M<% Hi; *fa#ts- 
«tcs* 4% C6§1 bit i wc« 4? HHfSF, 
srtf® *ttai H4J41 ajg HHtW, *ff« anal 
t«J4tCa «ltHt'4 aasfa, s't* aaafa « 
fa?l*j as at a itsi acs ( ’jfqaiti ta ^cta 
»« tW cwc-i l er^f-^v) «<?• 
fs$fa bta -, 'itt sTh** fi^ttti a tt»- 
nt^e «m4i ctca ^ hs i •iHafa 
ch ^rtfa* at ^acat^t «tt*&s 
mm «taft tfa, c^^rtc^« 4$ catfta 
■©itS ch* 1 Htca l fasJHlal »1 hch* h^®I 
f*csc*H tfNtca—4 sctl fcts ^-fa facta 
4 * tafe, ^ tffittft* w ctca : .‘<*s- 
an un fa? *fe ctrs ties >«« hi 
facsf* t-at «its 4afc tafa asc •> ttcs i 
4* *ff tt'ssts hchj «ito? ^h cat 
aifaatcss «(S!at ®Tt<c<Pt^ a$s >ic*fi 
»^*H aft 'tfaatcss «tcsil ( 4 c^cs 
cttHH^fsstcss afall **"*!< fa^ ) I 
atsti c*rtfa$fs « attfa^fs 
fac*n ?j^ 4m shHtcHi 
f^^a^l*! *iia^ n*i 


aasq c*iw w\ l ^ff«IS 

«1 4festal «faw W 

®f{5^ ^i c**, facta 

«m^tc* «t^m *z* i 

^lac^ta **&* ^i ^wi c«ttfi5if 

«*'<a ^ 6 ta« ^5 , »iJ{fac ; Tl ’arrffa® I 

sta^a «itcn ra nfaatia fk*\ 

®tf-'«nrt^® (C0 S ), «ijtcttf^i 

(NHj), (H 8 ) >naN ar^a aHl 

<r3faa oHtn^ t*caN '« fantct 4m «itf*r*i 
cnl ^tctuftfa, %%\ « fa^ic^a 
ca «iitfac ; n ar;tPi* **$ ttes, 
cq&l Dr. Stanley Miller tal^ttfca «J*lt*l 
4ca cw r acac^ i , »rTtr^c^i «iiifac®3 mm 
«itc^ %$ sj \; 4*si «mf*icjn ^n 
(MHj) aiaUi arn (COOH) l 

■«f| ^!S ttfc^a 5(4 na nt 
cac® ntca i fac-ia ^faaf|^ tt*ti 
- fl K ^!%a f*?c^ «f^fsa «ia*fai 

tr^ti ^itfei ' 5 nrf , ic®a ca fit ^«y*i 
^fa ^a, «flac^t«a ^ 

cstffa i 

4ft1-faaH (Life Science) flfacftW* 

«?|awa acai «tta effa «(C9i\fi ! ^4ta 
^l^ta *ii hi i ^sat\ aFtl HtHC« 
*»; «owia) ^Icaa acai cat « 

ala sa art , «ifaatca-a ca cblj oral 
ftcafa 9 ’, ca§ 1 ftnial earn hi catn aacn 
ctf Ha frsra « «it«fa naat^a acare cati 
area, atcaa naaca trafta ^tacaiaiBa ^ i 
4* acti hh« aacaa naatl 4m 
Nsfcaa ^nfaiH aiatra nears 

cat « al^H att «ifaat:aa cs^i 
cati area i ch catn taal^a atl a«i ata— 
caan ^csrcafH tflHti;i aitrcn 
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&tq*ffc»r *qtrq $tqqj?q-c?ttq* 

(Electron-shell) I ^cq*fcll ^tci 
w cqft cq \fltq <n qqq'Q qc=T «i qq I 
qqqt^q wt* cq a*q$ cqt* 4¥|8 
c«rifo « <q|5 ^cqqjjq nt*ftntf-r 
cq^fq csn «q«tcq nw? cq 2 ! cqqfq^f® 
w qmq i qfai $cqqj?q c«fti>cqa 
qjtqtf art* 10" 15 fti?ta qt$t§twq 
qqqi^q ^w$q cntqc^q qjtqtq' «rtn 
0‘53 x 10" 10 fiftta i «jt?« fec*qcqt»rr cq, 
c*itqc*q qrsrroi qjf* cqfq ^qqj?wq 
qscq ?n t qW <WcqNJ c*tq 
qfeqtan cqfci qai care *rtw, 
qjtqK qqtw c 5 ^ qcqi =n cq*q ( 

n = principal quantum number^ ^ q^ 
qrqi »i c?q) ? qrht< q$ cq^ *>cq, 
^C*l*3?q ■« C«ft^cq5 WT »tfo (Binding 
Energy — c a /2r erg ; e-fcwSwr 

r-qjtqtO '5'5 q^q qtcq <qq< qaqldfe 
qt*t» «rMre c®t$ q?cq; qtfte nqqtt* 

*N 

ftfoftq *cq qtcq i 

^33 Wf^a (Heavy atom) qfcqq 
fat* ^sfqtcq cqfqri qt*, tiw&w q^qq 
cqqtcq §n^c*q ^ ftnrf, cqqttq fq§- 

fyqfqw ^q{5 qtfemar (focus) cac* 

; ^t?«i qqRife qtiv i 
c*nt$tq cqqftfqraq qfe qqf5 
v5f cq, qqar *rfv, wi qqq-tf^a fqstw 

( ftq*l Total energy — —Binding Energy) 

q^^gq *mfl qfccq «r?fe qfimni 

(Angular momentum quantum number 
(iqt magnetic moment quantum number- 
« qqjq ) q"^< f^j/s i 

c-iq *rtfcq *rtcq q*¥it« 

(Elementary particles) qtfl l ui^fq* 


qtaitl «rt^fqq qqK-fqwtcqq qqcecf 
^ w i 4t?q «q *t«, qrfqtq *Ttc* 
qjq ^fqtnr <qcqa qqqnq cq*t qfq, 
<4cqq 'sqtqq, qf%«, 'qqqfq-fa^ « qtcqq 
5f»qc^q qw qfq 

qn i qffo® ^^fartqr «rqrtq qcqq 
’Tfqtsr q*qtf qrq«<tcqq (Frequency- 
difference) wqr qt|q-«a^5 ftiq i ^ 
qt^q-sn«sf?iq qtqpqq-q^qtcn cqtf5- 
csqfq (ordinate) ^ 4;q q(q cqq * qtWl 
cqtq ‘uqfS q#K qfatq cqq cqr^ qfq 
<qq^ qqqfaq* qtq apqtq^ qscq 

cqc^ qttq i q^i faqq cq, cqq 

vfq fMq (X or t) ^qr Cq^tC^ (X-axis) 

«1 cq^tqr« c^q *tq qi; ^<1^ cqq * 
*ttqq cftq cq ■stq^f^cqaq'sfqqtcq 
q^fq® *u qi f ^ \jr ^cqi ^cqq^cqq 
q^tqj «rqqtcqq w w qqKfqcqai qcqq 
qfq« cqq-qtcqa c^tq «<?|B fq^c^f ^cqq^- 
i?qfi>c¥ nt«ata qstqqi qqfq^, <4C<ftq 
'srq'lq I5ca cqcq« qstqqi ^ qq—qfq« 
^1 ^q^ ^q i Icqqj?qf5cq ^cw ntata 
q^sfqqi qfq q^ cqq^tcq qqfq qt^i stq 
^1 qc^i q^qjt^l cqfq fai—'®ta q^qtaq; 

qtq ^5 qi i cq ^qq ^ $tqq5N3a 
qqq^ltq, cqqfcq cqtq q|qi cq$, ^ ^tcqa 
^qqtcqa «rq1q qfaqjt^ i 

«rtqfqv qwr* qfq qa, w 
^faatcqq fqca <rqti qal qta 

cq, «jf® q&j q^ ^ntajfqq qcqi nq^i 
«rqfq ntcq; 4$ ^acqa ^q^i 
fqqrfq^ qcq qqiqqtq <nr, qf«cqn « 
sutfcqa ^p^cqq (h) wt*i i ^ ^rqt^ 
q"^< qtfifsq <«q^ «qq qjtqjta fencqt^ 
^qfqai ^c«r qt«ai «tti ^ 
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**n 9H, c# «r#M c?<n fwife»t 

<JT^-=iv3r, <jf9^9 «rtfV>i«T«t« 

9f9 «C9t»t #(tc# * «ifo9 «n% 

* 9^9 »T$Fr, <®t9 «l1%9 fiffaft# 9^#1t9 
9W« i <«i]>i «t#f®9 *i9«ifwf9 

♦|f«l>t9# I d£<«tl# 'Bift^'e <4#I>1 #<*1 ajr=l W, 

W®: Uvto aMU'fN rtw «rfa l 
*te i*n wzw, «tt*Mw®r# 
ai#fri ^^9 m$ facie*; «re#t9 

'afa , iJC®9 «l«®: fo^ul «IU1 ^CT« 
<*c»ei i >iw ^*1^- w *w* 

«IC9# ^1$ I 

ajfa-^e^i fvfc^ «t#1e«i 49 
#C1#&1 »J** Sltfll C5t:«t *lfC9 I 4#- 

c#tft «mi 9*c#ti1 91$ c$T# *1 

c#*, nw *i$*eitnj c#N 99 m 

9]99tC9 9fa %8, «fff^ « f<®tf9 fasf9 5 


ifctc^i ®c# c#Ti®fa ^r &v ifa 
onrs itc# aw : 4t< *itf?f»i® *tc? i 

«it9Jtfar# ^It«f^ta etm fire# frfa# 
#9*119 #t#®f»i 4#$i #fcr «5^»iti c^c# 
lV«11 #i i cw c^icw, nlfa ® 9C319 
&<u <«$ faifas «psjtc99 cit*w itini- 

"tfec# «(9 itfatl C99 am 9C99 ^tit* 

9^ ifve <sr$ei9 S*lC9t*t V> l 

#fa®t9 v*l #WU nt:99 ssto »i$9®: afa 
#t9i«i wiixn 1 w >ii 9t?C99 B}#- 
ftfa® w-i^^tc# #t9 

^tC# «lt9t i ® #C9 I 

Wl^iUtl ’IStl#— 4$ afCf 

2f#fo9 *ic*fl •ftitnift <5t*1 ® if^l, 99^# 

« 9ii fat? 9t9fe# Safe ^c 5 ® 
9tC# I 9t9fa# felfl C9 9t$, ^5t9 

»lt#1 evren I 




9i1#9t« *U5U V® fl®tC99 'SfH# #Ofa- 
#tc« «rfsil «nc# i 

«tc*, '«lt^t9 c#!^ C#t=J «ltf<^r9 sens 
*lt9C99 fi^farW ^tf»te ar , aisjfw 4# 
«itf^fC99 aftwtwi i 

*(t5:99 9<u c#N 

«ie5[t*r5ie99 ar«t#^ #c**» »tt^c# 
, nc' , i?[ c®t*r #9c® ?e®i ^9*1®?, 
firw, 4<f!(#t9 »i® C®*1^ ^9I9T|1 

f#>| 3(11 (ill fe*|9 C^tn #9C® #C«I 

W1, a(Ji5l® *ft#9l C9, 


*«JH #<l« cfeftw? *1? <Ai* C9C«f« S|1s?c?9 

cm TOfnsrt #9i *c®i i *«| 

C9i%« v^fc^n c# c#Nt9 Si®, »i 
»15C#I ^CV9 I C>1^C^ Sftl>t*#t*J c<n#l 
*rf^fir a# frei f?»i «, 4w c#t=f 

fsrp^ f# B5rf9#t9 #91 ^9 ^9, 91 
'8|Cgt J (5t9#tC«1 9:«9fl 599 wta Sin 
9^fc® ntca i ^f4?tc9 nt«3i «, 

3000 9^9 «(ttn» ft9tC99 9C9I 
«C?tn #19 9311 Sni9 #99f9 9#f® ssfira 

* *f#t«ffiwi ft«t*r, f^®f9®i f9iftfr»w, 

ntfi^w'w i 
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fa*f, Bftlfa Cl*** cvfsi C*fa «Wa C*tC*1- 
1t®1 f&faea faa asat? are* c^aata infa* 

*1t« Wtn if* I life** C«Ft=f 

w^ita* ca a®a atstcar «rai *ea r*Fai 
it*, ®te* aca «rrtafc^fa5i ai «re*aa i 
+* utate^fan =?t*if5 ctR fawra^ 
csti* i 1772 atea fawrat fifcca aia 
41 a atitra uta £*f* *c*a, 

®ia cal utca* ^ faatca call cla ca. 
^ Uta aswl srfsjcu Bjc*fi *ffi*fetar¥ 
*C* I 'BffsfaS* at$t* ^ utca* Itlff 
faea lafa« sri: "bki sea «rfca i 
1799 atCI f*«i^ C®’®\ 41*1 *4*<. 

lea 1845 atea cstcaa 'eraaa sitea 
4* fre®a cm? cat^a isca If® c®ta*t* 
®tc^ <4| utac^ icaira faatc* areata 
’sesa i aae® clea, <4| atllta 
cat* at<fa 'icaia fsatca 4ia i ncaa 
a®* 1816 atea ^Ifaata a§a 

ate* uta (4*s?a ®t®*ta, $ 4*1 lata 
eatfa fB&ata «re$ri5fa*tca ww* 
atiiaT* ae* ««| Uta aresta i <4* 
f^* ica| 1847 atea at* c*aa Praia, 
aia^ flatca cytwtvrf* 4s?ia *e*a i 
«iaD (49*11 *ffata ,**c®l sc* ca, ®l 
aa fasten atfei 1842 atea 30ci 
a<6 april^ aa atea i® fassta^ ^can¬ 
ister* *te* «irc*ia faafea lit* aH*- 
®tca aresta *caa i fa® fafr itir4&tcaa 
1*lt£t ai s^at* 'tfa 4$ afacaja *11 
®raat*t*i **tac® ifeaa fa i 4*31:^ 
aac® clca, 1884 ata clc*l acartistora 
*te* icaaa ai itfatc’sfaat* fanfa® * 
at<* aja^ta 3 * *:*e* i 

iitatt^fa eafa ai ie*iafa*ta 551 


aa>i seal arfiiiafa faf®^ti*®l *11 *c* 
icsffistca* *t*r ai* ^’a:a ««ai 'ita 
fw^ta®:, 'Bff^fl&taaln cat^i:® aiii-caaai 
« mi cic? arm. ^fift^i 
(4^ a*ai aa Bicaia 4tati ®ra, 

catf ca* a:a citi 1 faf"t^ slaafa® 

4catcia a 5 ^ f^a^ata ^a^^a 
4fll-4iflta ®c*arai 4afc?a 
aaa ^tafaa^rta fail ^a, ®ia aja^® 
cal w.w*z* aw ^t^itita icaaa ai 
&af® ®ita cif®ti «ntatcifaai 1 
aacia Bicaicaa ^afrlf at*n ca. afis 
caff c?c? c®tata f>«tca aiiarHata 
a:*? wic® it*, ^eaaaa^ latcaa 
cal fac*a «i“ci c^ta «r^^f®cata ai it*i* 
ca cita aa-ita at* ai 1 fnr itcai 

<4® aacia 'icawa 4catcna 411 «rtc®, ate® 
4 ^ 5 * ^aa af^c^a acaj f?ai *Fca atai 
cac^ «iatawfa (lea c«ra 1 ¥W catfi 
1c^* ®ta cac? errata fa ale*. ®i ciiata 
ai catarafa a® if^Q ®ta itca^ ai 1 
(4l 4faf9ta ewe^a aa« 4fa®taa c®c®a 
fei* srsta fa^® ^ca «ic6®a «ia^i ®rtca 
aw 4% -«icaaac^ ciatcaa «ntafcifasi 
ai aratai «ica?a aca 1 

cat*fa utatc^faai faafca 1883 atw 
4ia c-Ftc-ra 5 ^ Bfitmcaa ®tcw ara^a 
ni ifai c*t* wa c^tcii 

itc^a *ft®i clear < 1 ^* ifiacia *a 
cicfl ■•flf c-Ftc^a 1 4$ aacia 
«rca«ra ara^fcaa Ufa «j?Paai seal <4| ca, 
41 ar?stca ah?a «r»;tcaa aia®^ se* ic^ 1 
ca^esr cafefeaa nfaae^ Bfrifta 
c4fc*wa acil 45aa scaef, ca(& 
cita^.fr® c®taata ®tc«f «rea*ra faatea 
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C«ftcacna aiafta «Tt*at*r ajtfa ftca «ltCf I 1901 itCt $®tIC&fn W 


cam ata i 

»rt«ft« c i *ca*n fantca af «rata faftcaa 
^stn «rtcf i cafcata< $ata ctca y? 
to mf^faa atc*i atm *r«r*rv mcaan 
’ttfas® fcaca i ^aiF «rc®ja «icaacta^ 
flf ftarf ^faat-'Bigfaal ftCf I CJFtCata^ 
TOiaffltCa cat tfolttf fC*l« ^acia 
fena ®ta actfc eifefsFai call ata i «rtata 
$ata, catcata*! 'atwi aa aftataa fe*m 
cac*$ cnfci at* naK to ^rcsrtiFtcaa 
cacar aeifotca $afa araftcaa acal 
f^faai «itcf i na faa fro f«ta aact 
aca fa ca, ftaca 5 maw® ca* *tat«a nt^ltn 
'■naft®^ cat* fa to?* ftntca mt?4i 
«HF*TO, «rM to?* cm«F ata nt*n «rt«r« 
da ?a fsr i f*mta*tcia «rfoa ®W«-ata 

Dr. Minnie, ntactTa tCf ^a TO?* 
ajafta acaa, ai at®ten t®aal 45 ^stn 
at^tn f^t$c®a ntfastci £®afi «rtfa- 
atacaa atntfitca ^ TO?c*a ata atm 
fa Minnit Gas I 4 ftipi Wfa ntftcai* 
-tatca* facta facta TOca 4t*i aca, 
TO?ma am stttcni cac® ttca i «tn«r®: 
fecaicatlJ ca, cacitfaalcna fcwtff^t aa* 
atftata 46^3 4mta ate? t-stanaact ntai 
fa, ®a* aftf® £nf*ac?a cacf 'TOttsta 
^a tfc«& aai ms* fcafft i mt<ar« cat* 
cat* cto, facta aca facia, 4$®tc* 
^caa* ffttc* 4t«i «tcatn-iaif®a «ts«r 
acaci I 

*ft*cacf TO?c*a at* fcf set 
fasten, «n nacf a?t**ta ca^fft f «ai fac®t 
*rt®tf*a i atscaa "talca to?* 1$a fa¬ 
sten aft«f to. c*r naca atataaa a®*t? 

6 


4 naca ^afci at ail can i #ti ac® to?* 
TOtda tca$ cm?t atscaa afro fro 
«rf®faFai =?ci i mtcat af aa?a ®ta* 
mtef •« nacw i ®ca,* ^cfatca 'ttifa? 
a®ata fctl ca, atfcaa afeca ca «rtai 
(Oxidation) tfif® fa, tfCtaa ®tC® 

w* -atfl fia 'aaR ftfea ftic® ^fag^ cleat 
ca c*faii ata, ®tc® ajtat® afeta i caca^ 
^ «rtai taifxa ntftcai? af%? c«raii 
nritc® 4fft® *m, ^®at^ af^ca afa 
«tf%cara atircai caiaapca fiK af to 
c?«n ata, ®ca ^a %> mc5®a®i can 
cacal caac? mr^Taa a®ata wtaf, 
«fcaaa -rafea «rcat to ^ affca 
mf%cfa c«tacia ata aa aca faca aa-sr 
tlfca fC5®a®i ^aca caa i 'fa? fafaa 
mcaacaa «ratac«ca, artfa fe*ra «rf®fapai 
fRf«a ®tca aa I catcata<, ^ltaft®fa 
«rcaaa cafft^fa «tataat^a tea ^a^cn 
f»rca ac^?j nra at^cacaf fenft-s aa w 
atffcf&Hl faf ta aca i mtata faf®a ^ratcaa 
a «rcaaa, ai stena ^ca fafar® aca 
tafea «tcat aatcai fa, cn«ft acf'a nca 
citBft^fa at^cacar f?tca am aca i ca 
®tca^ efta, afscacar ^icn «rcaaaataa 
^aa«ft ftia^ai at^atfa®!—caaa, fsii- 
t% caaatcata ^®Jtfa ajtf® aca i ®ca 
catfta atfaaaata arcataca at^cas ca na 
ata aca, cn«ft man aaitf * atca i 
<ma« acaa aacia TOinataa ^aa *itcf, 
ata ftai atafna faai, fapai, aM- 

ct^ta mt^aafajiai «naR nfaa^ (Reflex) 

4ffRa aa aca atm ata i mcssti&laatct 
fafan ^acaa aaaca at^® iaa#i& at^^ 
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•ffoal *ta, Ctfac? *W afol 
«rcat«Ri 

4111V 11 **ica cat%a c?c*a 
^cav^f* faftcaa frc* ftc*5retca w 
c**ii *ii ttref 4w., cat^a ***- 
%l «1 ft&ta *ai «l<Ffo fifOltaR I ¥tai 

«IPHR ScatC* cai% Ctz* C*ft 
«T^t3 i§5$ ?C«J WFft\ <»ta ^fts- 
«a*t* «ffoa>f l ft^hl®:. TO 
beaten catfa c*rc?a frst* * area at*f« 
*tta i c*«rw •iiarfnstwicsf catfta 
cwc^a fcstn 98° feift ¥tca**tfcfc etc* 
stfftca aflata*!*: 86° fesff ▼tras?*'fcc& 
attl .apn ^fofa atre catsfa cn etc* 
caSjt ^ *i, ww <»t* area at*r« 
**rtwi *a i real c»fCTg ci, cat%a mi 
frstn *ftra , «rt^c«i ^rca?* beaten ®li 
TOt *wtaJ *i i 4 a» 


c«rc*a fcwM *ftca TOati owfci fta tftl 
ft-ea^ «rtre I *a^ tfocaa cwzn 82 * ftaft 
*tca^ftcfca tics ctcaa feartn *ftca *rttc* 
fan* oral ftre ntca i w ftseta recs 
77° f®<sjl *tca**t$i> frsfo **csl 
tfotcti care ntca i 

'afcavfa ***tc# '•re «rf&* ^tc*if 5 =atcag 
< 4 vfei *«n *ra*t act w\ *t«tft* ct, 
'Brcsfostcaa mm f&fV^^ *?mfo 
«ica?t «fcaN*ta)c* ct «ict¥ ca^ «if«» 
<«a< ^-t«it *re *ci, c»i ftaca reft fare 
afore aira *i i ftfo^trea *a tfotr ft'Sa 
*ca $ta **ctt*fl <acaT* «fcat*fot*la ®ft 
*^reta &*rai arqrtfaaa's a?C 3 'Sfotrea 
*Jtct>:*a ^rei s fts*F*foi cat* ^fcafot, 
#f retft «rcafot «if«® « ^?crei 
&t*ic*ai *c* «i*caa tftftj aifocare 
<8f5^—«a vai re»i wfa ta aal ata ai i 


'©ta^a ^-ftsstCT (srfa-affol« ^ta afntaa 


ditNll ^aaat3il ft«aftft»f«aF 

«rtfot5iii wfa^a ^-fa®fre facta 
^aitcaa ^cac? I ^fa«^a 
Jitnfa*«tca fe*r«rtfi ^aaatata faf«s ^ 
^itfotwtc* c^af ^ca ^ciftn <*w 

«ifs ^folfa^^tcat i* aca ^-ftaifo 

wacaa ftaaa^ fcnartfa sft^acaa 
c«f^t*fc& ftft*r ^caftt i ftp« a^aft 

na»tt atc^a ^c^t ^f«na f- 
ftwt^l fiat^faa ^naftfts ^laaatata faefa- 
ft«R , l nfa^Jtn ^ca •flfn'h alfa- 


tlfti « ftaa^c^a fcta 

^tc«!t^ttc« i ^aa ctc^t 

^sta^ta ^-ft®fcaa ^faiac^a w? *w ftat§ 
♦ifaa^a ^cti i ®tac« 

•stta-’rafata «rcatsai ^aau «c»iftt «tafo^s 
^rtcaffoi ^catena fafti * 

»rafo'fa®t^c'fa >irfa-*jat^ta *\z*i 
afoicai ^ ftaca fnft (Peake) aft^ 
^^iTtC'aa arta (1922), nt^caFtf ^cna (Her - 
* 3-nwfai taarft, aaraf’ft *rc»fo, 
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skovits) tflft* <art*C (1937), 

(Arensberg) ©rtifanjtt'39 <arfa (1940), 
Cl'sf^ss (Robert Redfield) « 
fa <§^4 (Oscar Lewis) c^farc^t* aft 5 ! 
(1940), CW (Raymond Firth) 

(1946), sr 
(J ohn Embree) 'SftntFTC dtR 
(1946) <Sf^fo ’t5Wfr fa«1«fa «rtVftf5¥ 
nt« 5tafan i •sttq’H ©1 <r- 

«ftfli «w ftcstocia 

«rf® ^fn^lnrt^ ^ fa9¥ 

W i tsfcn 

sftottnnr *nfawi, nr* 

£f^]9p ?fTO*r «tac®a ftf** artcva ariw 
nqtoi 3* *h tnn i j ifa*i 
^n*ltW (Morris Opler) ?lft~s 

»ttww 1950-51 ^iic^f fe«a «rc*fci« 
cwRU aftw a* ftwMfofa* 

^Tcnt^i ¥»w '«Hn« cnc*? *t«®« 

W ^tcsi* cwtfe ^ sue* cas ¥c? 
’lew *t* ??¥ *mi i 

urn ^-fa«t fa’ll n^lR «itnr- 

fattln ¥*iw I 1955 $(t* Jj-fasjfafafe* 

”aa%5 n§s fantc^ 
f&fa® i ¥tal w 4*r, fa, ^ 

5^5 Indian village, 4*1, 4*f, 'Sjfa^fn 
aWfH India’s village 49<, JfTtfa 5 ! 

(Mckim Marriott) »l"»ttf’f'® 
Village India *flJ¥«fa «f¥)f-l« VI 
«faC*ltV *(¥C5 , *Wt 9 T¥ ^C4 *Ufa se lU'¥H 
n*ifatnfc stf’Pf <JftE*H ©ffa^nfafa ^5 
Wtf 'SfttntMt* ^amt^s 5ta», ni 'sfa^ls 
aftq.jjHfatf 45 fan? frttit 

t^’ltC^ •tfi’ffra I 'its *11^ ¥rtl¥* C^t^T 


«sf^ *1tfa^5 <W **, ¥t *1 
»Trttfir¥-It¥^Rl¥ C*CT 4©fa 45 45$ 
’’TVT ftntC* *t*f 5C* I C5fa njfaF 
cfwitai ^ vf5 fan cntSl* 
ft*rtwfc nfaft^ vi * 1 —<«t* nfisi 

¥tf¥, *R, «r?f® RF$* nvst* nfanfar® 
¥*r ^lt 1 ® ¥W i ^*r«fic¥ «wrt*T¥ 

i«fi6 vm •Trs vsr 

V>*[ fsst nrQe«? ftf®ir 

aircij «iw c¥3-»rc^if¥ f^f©c^ sf?® 
£RCf* >(¥^^ I R»ltC^ «f¥tC"l* 

1951 T‘ C«|C¥ 1954 *fC«fI 

Economic Weekly 

4¥lPf¥ V l HJffaH siTtfilft 

*¥SR S ) *I¥»l 

ir»m■»®tc¥ '®tac$a f^f«ir isrrw 
©freto^ ¥M <affHr ’T^t'S? 

Rc^a «rf« «ltMt¥>I"»tf 5 

t*rt¥- 

f¥j Rl fi«^ ©l« 45 ^ clt¥^ 
5f?« »lt^r5l5»le4 ••J-Raf^- 
fsR 5 ? «itc«UMi srt<tt9 »it¥ fwPr i 
1871 t' »lt* CW (Sir 

Henry Maine) flfgl Village Communities 
in the East and West ^t5¥ ^^{5 vSlrt- 

’fRf^ nRnf^® I 
49 ns 1374 t: «®f«a C5 

9 ft‘entf^ nt^^’ wi Rt^u 

¥45 (Bengal Peasant Life) ^¥ 

nssfg 4l f44C5 4f|5 ^«n 

4<4t^ C¥«uft¥ 5t¥4t« ^In4«fl9t9 

^ 15 ^ R49«l I frmw ¥¥t41l¥ 

©ff*4Wt¥ 41^ cntf5¥ 

nfiicnffc 5 ® ^ *p¥ sf5« 5f 44 n R5t9¥- 
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W atcntsj *^¥fSs carto fly® y* i 
1896 $: sjft®s nt'SCW (Baden Powell) 
«f¥tn ¥Stn;r fets famt® Village 
Communities in India I 4F® arts JfSlfftSS 

^ffeytn w, nffe-nyfes fens *ittnt¥nt® 
¥si ys1 *sw fafss Brtf®, cntti si n’sfrfcy* 
®Pt?css cyts ^lr*il5si 
¥tn ntsfai '©tare «r$j¥ cTOi-ncsssts 
fiwrcss 1933 <$: 4¥ff*r® 'ast^sfl? 
(Wiser) ¥$¥ sfs® Behind mud walls 
fats®tts fewncntW I 1936 T- fefs 
flfS'® The Hindu Jajmani System ntsy 

Ijfw fess «rc«rtns yfssn? «rfpw 24*8 
wtfa, entile nts-nfs* « ntfsarfay, 
yts-wr? 4* «tffe gsr? sjsif? 3T«rt«f- 
¥tf^¥ fstlWI ¥ESI nss'sfytcn 

fsffes ¥ttfff CVf’ll c*tty 

CS, 4$ yajStfa «H1 ®fSt®S fsffeff ®rtm 

<arts«ftr® ^<bif«¥ ftantats ¥▼ fans 
=iT¥j*r fyntes ¥t* *ts scncyi *i?yj 
'estfesttss swap* ntssy, cw 

fS¥J*l (Risley), ajjy (Ciooke), tcsfen** 
(Ibetson), c=W (Nehru) 'StS¥ l l* .aftCS 
Wstfa SJS^tS fe«f«f ¥*«¥*; m 8: 
$t¥l ^af^t=T snt® 3hS1 n?St%®S WM- 
*fa¥ (Brahmani clientele) ^fsHsty*? I 
«iTt¥tnn nn usppn ¥» faf®* ®ts®fa 
* fetC^S ntSI ®tSE®S 

fsf^S 4$ 4<ttl 

«ifoy$ ^ ns, fy®trs 4$ wtfi 
tftfN ntstfay-snls apfans nfan%® 
fS¥H ¥t« ¥CSCy, ®tS fec?W ¥C5Cysf I 
¥tt cyt¥ 1955 $ttS?S nw artWtBJ 
fatSS fen? CS «f¥tpf¥ y*, ®tl 

*wfc« enny *ctfs ft*** 4ss Wife? 


i fiwfa (25i Hi nvnrt 

ssfinsi ffe, arc, s^rcts I ^ 1958 y: 
4¥tft« yS I «ftC*lffl¥tn nst*-fswln\ 
«WJtn¥ fafefcn CSf%C*tfT5 4*tfS¥ dtlM? 
ftsnsnsi nntfis fK frwjrtr ’tcsvrti 
ftt¥C¥ fastfa® ¥t«%«H 4S* ^ (*% 
^Rni»t« ♦wrefc 

<arfC¥¥ fen? 4¥ <51? ?65?j ¥tfR I 

info arc? f«R wrtfot* «f ( ff 2 i'® 

¥¥^ «wts ^ 4¥tc?? 
’jjyty^y ^ftc*it®5ri yc?^ i r »in?f^i¥ «f«mn¥ 
^?t? •avVoMf CTtyW <srt«« 

ftfsi ¥flf¥, c*rtl« nt? , nffl¥ 

?nt*ff*!, ^?r« r??n? fen? 

^tc»it¥nt¥ ¥m i cnl ^fen ?- 

ftwtft Jl¥, fn, C?fn (Bailey) 

fiPrnt^tf ¥tr® w 'M^f* f??ti 
4¥ ¥Wt« ¥fC¥fF -«1 «r<Ft-f I 
fet? n??a1ftcn? ^t?- 

¥*to? ^1 f???nft^fe ?? I «in? ¥¥¥=! 

^1 iH,Pf, qtCM (Mayer) *ftC»ltll- 

f^5 ?t?c?f? <aftl*f? ¥tf® ^t'^'t? 1 ®! 
f??n ^tentsat? ftt¥C¥ fiCTItf¥*¥Wl 
«i<^^6¥, ?t¥^f¥¥ <4?* 
fen? f?f«S ¥tffe, cnttls «f¥ts 4 Sn «lf¥- 
nfes fnss ^st^stes *% ^tente^ts sn nt® 
¥ts i *itt»itsts artes ^ ¥tc¥ ¥*?ntfi® 
yis c¥, ¥»i, nt’i? 45 ; ntc^s nfe«i® ntws 

5ftf« 4S*V ^tets-^^tws f%{^8C® 4¥ 

ncssni-¥t^ nrs^tn^i ¥csm nfentss 
nstw-sltsn ft 'at:? 4S* ¥® ®tcs 
^t5tS-^tFSC e f8 faffes n?t¥tn <T¥tfS¥ 
ycscy, cn ftss ^ts «itcnt5Hts srytft® 
^cscy 1 

1958 $tt?f «f?jtn¥ fR^*iysts s^ 
npss stints i:si f^f®s *i¥f®s fsscs 
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4 ff 5 \*ii*fa 4a* flsil *ca* i $ta 4** «ffM *ca* I arte* wff« * 

^tc** arte** *f«r ^ 18 —fac’r'fHs <*** cartfefe* *-*!-fc*r«rc*!* *n*te * tociw 
nw i 4 $fc cn-ti *t»ne* **r*|* C 9 f*tta 4 vis arte* ** 3 i 

^**ta\ art*'®f*i* fafa* **r nfa^fa 5 ^ w i *sf«* fa*c* caastorfa* nsftff «t$i* 
c*t* art* cntSi ^ifo, c*t* arte* ’tea* e rrfefe* c*frf*i* «ra* * 5*1 wm i 
c«r*i ata Pri) c*tt$i« «rrg< i c*t=i <rr* »tw c*r*«« afa® <**fc «r*e* cqfWtyt 
TO* Fr*fa c*sr fa*tca, **f*t* c*t4li» cwti 4$f3 artc*a fafa* *?tfVfc*r 4 tf*F- 
*1 fact* c** *ftfae* c*ar *ea ^rsa c*a Sb&-^ 5 c^tese?* afaTta ftaa-sf*! 
art^li **fa ®ffac*a «th-9tgc<* fa«r<* faf«* ^R*it5*i **i *a i 

fa’lte* ^ 1 *® ?CT« I *lfo* *fc*lta fafe* ^*1 $fC$f 9 Wtfai 4 ?fc 

att*«fa fVstc* *t 4 tfa* ?f5 <*a* 4fc*a faf®* *wtr« « atsto afa^fe* 
c**it* *t«jc* «*f 'qnc** *c«r fafa^ *rs-4?r?a ®*r* a*rc*itMi *ca* f*ati?- 
4 "*l#f**i. ^1 fsfa fatStfCla W (Sivertsen) I 1963 ti «*f5 *tjl¥t¥tn 
*f«nc* cwfacaes*! fasfc* a^*t* *t*tfaf*- ** I 1966 tftw ^tcar c*e« 

atsfofof nfaa^c** *t*1 «* 3 pi* fe*fa (AnJte Betoille) +$ C«f«lfa| **1* 
arfasfrai c^csrcjf, $i $ta as*ta ?e* * ^a^ta nt***tfa* 

i§t$CS I 1953f»C*£* 1963 $tca?a *t*j garret* **t* a «K*^f'S£'5 

Man In InJia nfaft* 4*tft3 <frrf> 4ac* " £|9 ^ 9 «f^j^ a «t'®tc*a ^*1 

«rc*tMf*ta c«\fa*f c*fa^ta c*wta faf«a i 1964 ^tc*f <**$ 

Bftf®-^*t^tr® « ’t^ 2 | | ft 9 s i^Tf*^ ®^a^a, fa®tfa 9 *»t ’staler ^ fittcia-— 
ca«f* 1 , ^la^a attc*a *^ f aa<^fs ^arfe « •ff*?* *t**tl—fta^i5 attwa 
fa*n «ftf«-t*r«rtf« « *^tfta«faa *t«- ^aat^ta 

fa*ca ^tCTtvnr® i f«ta-fawm m w I ^tnfafa^a Insti- 

Cvfa^l^a c^ta ^*faf <Jif|5 ait* a^*fa tute °^ Economic Affairs CIC* 
^*atata faaai ^*t*tca ctfatT nfaifr* ^ai ^<- 

ailrntaTta 1964 4ftPre ^ ,fras,til « ^ «« 

^ i iPw at^ta aatn w«n artwtw ^ f rfw*n» 

>!-nc# «itc*tt5*ta ait*)* 5 fac?t*ifa (Ralph atat w wta 5t*itc^i <il 1967 «(: 
Nicholas) W at^ -^ca* I ^t&*N^aa artc*a *t*t^-fa»f*- 

dtt^ >Tt*tfar^, faf^a faacaa ^itcWta «rajfar^ 

ca* **ta 'sfaatata §*fa c'stc’ttfa^ *tfa- 1 

nfaiacia * 1 \ fafa faii**tia «tat*6a att*-^la* t^ta*ta c^ai 

fecu* ^can* I *ffo* at^ta <5ftc* «ftf« $fatwfa* Agro-Economic Research 
cm8l«faa *rai ^*«ta *i^fa w «rt^ Centre-iia ^fata^a ^*1 ^ fa*ca iw«r- 

faaw «fta, £ 5 ^ #ta C*tnj i mfafa^^st^ nKanl ^t*t* 
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* fto* 125-t a* ii-t mw 


arta^aa »int«r « nfts-*t*fsg 

$*ta ^ftaa ncaam >tv*r® a? fa 
* 11 ^ «ftarfaeaH fnfi»l I Indian 

Statistical Institute-45 4aftna 

«TCn? <3ff*l-^^^1 faa*%a BfaltCal 

$9 l 4®fa aw 1960 *: «r*tfas The 
Eavirons of Tagore cafa^aa faa>i>q'®'f 
170® ^ttaa *ia:»infaFtg wi 

1961 $: Then and Now 

%3f®« 4?*T 45?® faa*% I 

C5«ttiK3 »lt4faftat C«r aft® 45^ 1874 
V ^tftfar® atta faaa^a (Bengal Peasant 
Life) ®*ra 4$ *PTfa *ffasfawta 1933 4*< 
1958 $K5f $-ata ^aln 5 ! states ?? 4*a 
afta-ftacn fafaasat nfag^ega atata 
4tf® '■HWtf’ft® ?*1 S{5 I 4?!S1 sfas 

wttaa cfltw^i fasten* nfa&fnnta 
w catnj ^-fa®t^c?g ^taate* statsa 
fafss «fres* «rta *r« $ra-»i#t*i 
awi afae 4*® facna Itcs c&c*i 4® 
’jaWa star >rnfai ?:acs, <s^« ^rafa'ss- 
3®tf^s vsa ^rcatn 4«fte? fa®tfa? 
WvnWttn ^t*far scac? i 

4$ ;s-fa®fafsf3* stfa-^al^ta 
Hfaica sfaesa ^tcaa am® 

Rifats ^tae? i carta fafe* 
a^cn «iftcw cs^tai fsaf% i *tac^a at fa 
esa^ats stntnfa? «rnai sa ^tata) a* an 
fatten *ffanfa® w ti—4»fa c*% at§- 
"ftta nmta sttafaf I •aattsls ?t*i 
cat? sffaVi at^cna <fatfara #faagt 4 fa 
atai gvtna"n*t*t ; ® ^fa©c? 4tsta sea 
«tatfas *ca &cqcs i sfacna «tf«® ww 
cant ttatfa??, atahfas, «rtfcgfs? 4aa 
aafa, 4 ® ^fsi^a ante? ®^t®« santa 


?tc«r ? fa®fafa 4ta-ttHi tca& tfatai 
seaesi staita »rgtaF ajaaita wtfasnt 
«rat 4 ?® fac-ta faaat anfoa 

4$ esatrs* c?a*iaf3 
t*?rat«*a 4 a a® 4 tcn® ct tfata? <si aa— 
ta<sr artalt «r«f^tf®a afa aja^tnnta 4^ 
^tfserat fac-fasfca fat^ai ^tfasfefatf 
^sfata s fa^fas 4*^ c^ 
’ra ^fea ataiea artaln at^caa nta-nfaar 
fa^asta a:at «tfs® atfa 4f 4?® 
«r*fanp»? faatca *cae? i 4^ 
^faa nfaatcna ®na| aj%fac"tcaa ^itatfaf? 
^ajat^ 45^1 «f va fafsa 

nt^l-afaa, 

aptacna ^rfo® facn'ac? faafa? ?cac^ 
4 a*s faf«a a-tPs s »i«tTn ^Tfaa atfcaa 
fafsa^at ^taatatc? 4?fars ?ac* ’ntasi 
?cac? l 

sfa^a 'itta-a^awa natsa ^rat ffat 
«itaf nfaa^caa sji estate* c«ca swef 1 
^talcat^a staca afas faiucatwn af?:aa 
affsc? ?cac? 4a^ nna Taata 

ennen* cacna ^^fsc? 4?fsa an at^ 

?tac*i ?fafsf«? 3far^ aja^ta aTtatna 
cn ^njafn f^a ^csfan, fafafsfa? ajaat- 
nnta c»r®fa ^a ^isffaasrca^ nfasi* 
?wi 1 c?ai fa?i 4 ? aftaacata 1 >sfta 

«ite^ «fTC^ ?cs «itnn—a? itft?- 

afai5 arNl«i «ifa¥® c«cf 1 4asi- 
aata cac-ta artJta ’tafta Jttati ^taaafaita 
®aps»i?i fac-ta aa?g facna 1 faf»a wa 

nfa?!iata ataica atfnsfaa afatafK 
?cna nfaa^ca fag? ?ai ae»ii 1 1952 

^tcara 2at «ic®raa ^ftai c?-ran^r >ia® 
®aaa *ifa?«ata ^aat® 4® faaea 4? ®««»i 
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sr»**, 1972 ] vfirfl* atfa-w*Fl«st* 


$1* i 4*tn «it*« fife* *if**irct* stain 
aitsife* fcafa* »t* cafci wc<® 
it fc®n fafw flit* i*rt*i i abates* 
»|^Bf fasttaa nt« fase* feowntsi i 
arc** atitit* «isw attssfaa wts 
T*lf*rS*, vStt attCSS S<t«?H fcufe 4*Sti 
*WT * 1*1 fcfl* I f«fE* fa* at* 

FC*1 itstfSFstnt aftst* «Pha- 

atats Ttift if**^** issi FW I i-f*wft* 
a«PlltW cst ifisfVs ^fsstata *|fe- 
«t*ft tawf* - * Feat* 4*a <***« iwi 
1958 *: 4*, fa, $CS *|* India’s 
Changing Village sfsf **t* $33 

arcsc-fa aitcs ss$ fcsas •ffatwta 
stain * fa stirs ifasatat* 3 fa itwt*- 

SHfa ?f ? | *5 | 

attsVl sftasataita §i*s*»i* •tfausi 
«fiitn* Isaacs* yn lafts 

$n*ifa atfl stis'l*, sts* cst hi nfawi 
awtan f<* sSsfat *itasi t «ics* ss* 
«Hfa* artsti ®ffasatai ssi* isf?® 
F'Sltfl ^-fsWfS^ « safl-fiwtst 

«t?g artssfan* fasa^a "last 9 !* 
FS i «it*ta «if**t<* *st* sifas ^w? 
ijtaatn afa^s aits-isWi fa w 
Wnt *fa**si afcs w aic*i 4| 
w *ts-*sWt* t* ** *W” WI 
jftstai ate* 4s* itst fa latest 4®faa 
£aatfs* fsfe^fs afas Fa st I «t*s 
fat* 3-fswtftsa f <$f attS'SS’fal sfa SSa 
ill 4* farts £a®lft* 9 («r« watt* 
stain i^foi «iti mi i %i% $:tt* 


fas* ca, Ttstar* arc* $tfts fonts *ffir- 
**si asst* «ptfas 4*< a}ts-*s*lTt* 
*rw ^fagrefa*** ^-fswfa'lcsa se*j c*ts 
«i*jt c*ts*<* nt l «f*s a* sn Teas 
^-fa^faltt* afwifai fltfls ^lacaa 
faaa% 'Itna tw «tcat’tnWi sa, 
ftai m'sft ^i^ifaf I firw 
g-fawtstwa ataita ar^na 

fafea stsrNf ^iNtatna «rcb^ta 
<<w ^assfiata feafasfasaaF ^ a^ 
a£a*ifsv fsitsfai Fa ; ^tc«f^ 

^rc^fa fastca cs«ft a^a i wait* 
Wts i«ai sliafa ^{5 c?ia 

at3j g-fawta^ ^ ajfeac’f* 

’ita^faf cat^i 9 I^N stalest I «ia» 
4**1 ci, ^-rawtfsati «ifa*M 

^tacat ^tna <3}fs->is1^ta ^twtwlaw 
4^ s^sarna ^tSFts’t mi 
*fc*a, cs«fa stata«i cn*rt*rt# isfaff^w* 
«ua*i nw ^afa’rsj iw\ mi i m- 
ajt^t **5 fasf^a *Fts sc® ^-faalslna 
4t *mtstsiU ¥*t¥W« 4*^| 
«fca1®fs «i?|« Fa i l^at^ 
?-faw|i?tcaat 4t faaca 4fnca ^tsc^ fcs I 
c*a*istsi «?s sites* ic«t wits si 
5tf«ica, f*»fca ^tesa wf-i^s *a ^tatas 
»istar*^na 'sjfassj Fa 4^ attars 
sstcia sprits ^afsa *trF f*«tca 
^fcaa rc^aaia sacit *tc^ 

aintesi cac^s ntca— 1 it* m arta- 
sjaliti a^ ^-faats’lcsat ’TCbi Fata asa 

4C*CF I 



's Gstfa a*lt* atiftal aartta 


♦raata? **an ^wi a** fa w fawn 
f^^f^r^fjt 1 ® fawta’I atwtacate'l *t$a 
*rfa*ii at® fan *t*i*i aat* fawna 
w ant faft awffcwa, cata 

Wt®to *fTt«f fan £®fa =t» I ®t* 
atftni awl whafirt^a a®—'4*fi> aatara 
artatag* «t*f fa$fa*faca cas aw 
«jfa apr qiataia twata aat'sfa* ^ta^a l 
*f**®fatw* fawtfaai ^rta* ifvnt^ 
ail ajagt* aw f*WF*H aafai 
atPiif nwl fatfjrctn* wm aatara 
wtatagv c«ti^=r a ®t* ifaa «rfata- 
fa*ra* fafeif* aatta i 4ifaa nta 
c«rtto « ftfcija >rt gt aatca fafcfa* 
wfa a*n faatw rai «®i; atw* 
>m?®1 fa* *9 cata rt *1 afatwi 
cat l fas a^atca «itcaf*ata rtitarat®' 
fafa*t* *rtftntwta csfctn (S.L.A.C.) 
c«lrta 'e fafetca* *t*l st atta *w 
sntfswtnfcw afc <p ca*t ifo* («tta 
21 Gev )$ tw^fn* facaaa a$a 

aw ®ifan $wn ; ait«fr* w agwa 
ca^faa atitrti* asta fac*s I CTlfetffi? 
^gastca a»il anew, wtifea ai fafcta 
**t* cafa am a*—4w* alitwi fisgat *r* 

$1 Gev (Giga electron-volt) = 10 ® 
twt*-c«t^; >«a c®1$ ®fa*. ft®a 
*lt«fcar uqafB lwa|a *ia fltsfa^ c<fca 
*?* «rtsfaa[c® rtfat® a®ti afiatiife 
W aw, ®tcs m a* ^a twist* c®t^, 
It C 9 \. = 1-601 x 10“ 118 attfi 


fc*ffata fan *rsi—art*rt®®: atn* ata- 
s*®i sal awn ‘*irta’ i 

^ftlon wt^tar tffa^tfe 

f*cs*ri •tafatt awl *r* fag* sfatwi 
astca* stfastlfci 4<r* twiat* f*WF*i«i 
fan arTWitsai saiatsi ^wirtaftmi 
5-as* at® *rtc* i 

1. fafs^tna f*ts*t c t—*t fatsnw 
arfttfo® s*ita *f*i *rtafa® a«*ts na 

niMfts a* fits «rt®JS?H nka* 

cafa nfaa^a aa ai i afatki atfaa^l 
«aa^i atrt*i wW, «rta «aa)yi atc^*i ai 
atc^Ji^t^a aar fan ^tatv a**t* a^5— 
afts ^tat 5 ® at€ita *la l^fw «t?i 
«rt'5F«3 , l e l ahaa cata nfaa^a 
a* ai i «a| *raf®r® >rwrta '"Ttc’t « 
’tw nfe « «a-wn ^•rfia^a^a atra i 

2. ^ffafa^taa fawni fapwn 

nCtat^a a^aai fawtfa® aw a?a aati 
*ifaa® a:® *ft:a fawi fagi>i ^itnfa® 
afa 5 entaa aw fccafa® atar® 

atw; apfta a«aatl5* Prwa art* *rf*a€a 
art i af®tfaa®fw ca:ai a^ac^* ^tnr 
« aw afe ai ®*-c*a «iaf*a^a^* atca ai I 

^«* «fat* fa^aai^ naWtato a«- 
aat* atitwi «fta*ta aataai Icaaifa 
f*:a»aa aa^i <(* «ft3ai ^t^ai aata 

* natafaaJi fa®tn, cafWf^a aww, 
cafaa 5 !^* 
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's csttta ti TOteif 


CV15» aja^lS atatat*tt®1l *ia\*a1 fc»W|a 
far**ma c^car aiaata ata ai1 vM 
*$ ctfc<« fcwvtwa'e«rtat<5it«ai etftfoaa 
caraa nfiati 4<s ca 8 ! ca, fafeScaa afo- 

W aflfc 511 I <®t$ 4tt*ffa* C*tat$ta Wg 

aja*ta va * naHtato aarcits 

'■Ttsa 4 ! « Vfal® *a 4^ <51 

caca* a*fi>a atfftai *iftf «r$ata *ai 
atai 

ifeatata ( «TtW 21Gev) 
«IW «ltcafa*ta &rtat*tt6 5-^*1 
aai ftfaata «r7tf%atta&a aja*t* #ai 
fare* i ijfawttfS ^atfw'itwfea ca«&tca 
5-atfc*i ».ai 4*13 at**pr nfona atr fata 
twafra ntitcai *a i 4t nt$n aafaa 245fs 
f*$a fSfca (Klystron Tube) atlttal aft*, 

ca«fa ^ciafcaa atatnw arf^aa’la if# 
Wtttl I 4* *-afa»i atata $C» 1 *fc:ia 
if# ajsTR^f? 5 # *a 4« 4$ af%£¥ 

fafafc afVtca *ta*t* wiw *if« 4*-i’ fa3ta 
l*nr 4*fi> ¥n csfa* c*i*j ^ntc=n ate* i 
5 -at^a atata c-1« •nfip-rt'Tt twla 
afarcv ««•{ afatsfrea at «aa Biifeflitwi 
(«tat f tfcstwa) w fata atftca fatwi 
•wt #ai *a i cata$ afatsrtwa fafc- 
f*atta «5#fS*itai cUtfca «rttf, cat*$ 
oiin fat#m «rf#ata nJlvfafa a* 4*fB 
C«ft^=T Ht* ¥t* TOM *t*ta 4*fe 
c«rtfcn « 4if5 fafcifa 4*tatta ca fat*m 
ora, ^i latfeftata can fawna facnt* ata 
lai ata i ¥tii, latfcfatta fafrfaatn 
4^18 c«rt^=r * 4*15 fifcln fata nfta i 
4 * fcnala fanna nato.a ntc* nfivtata 
iitia #tnatii m nfaa^a »i 
cnfat* nta& n«#»i w vii 
7 


fa I In fcci fWN 

or^rtwi ^ans i 

nff^t? or<n cnct. 10 Gev if#- 
*ititi «Pb fiw c«nfe=r ^“ttc^ 



lsi*; fiaj 

Iwf Jpn f^t^ni ufani 
P—twt:** «ftifs<F P"- ^c»l¥- 

^CS(fl C-t^ n^tlll q-2 Vpp~Sin0/ 9l 

Iwi *r*f c¥t*i i 

*«t*i ftr^tnf « 5-nvrt 

fiifU *rt , «ii ^rrt i f^c’pfT® 

^3 (Mag. Spectrometer) 

fror ?? i fic#*M-a<r^ 

«w 4^ faaift* 4t>ri ata c^. «iftf®atn^ 
ai cic^ 

vita cscf 4 c*«f cat 81 nJl’Ftia 
flwncaa v«t*w farta w 4faf®at*r^ 
fawnna *raWt»w *m* ^n®«tea 
ajtan wt* c6&i 5«icf i ata tw ^tnt«* 
a:a:a nt^-araa, ai ^ata 

(cmf»a ai fa^caa) ftStiata cat8t^!8 
aaita caa i 

(Parton-Model) 

^Jtftwtfni «ta c8^cat»if«ri 

oiajtnf fiat# fn. cflaaita mm <al 
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irsma i $ti irs, c«rtfe=r ¥ 
fa&ifa ¥11 ci ni «rsrt=n n^1 

fin fo?Pt—•®tcw? s*tn k*i 1 *ftfo um 
•fttaitfn? ^r ntotsti fcc¥¥i?ic¥ 
¥fltot*f¥¥td ¥CI i fifefoitrn 

«rt«r i¥ oftf*i¥ ¥iti nuti *ft«n 
cncs, *ttBi ¥tc?a cic¥ ¥$?; if«T¥ <« 
cvfo urn* *rsit ¥1 vzi cm cic* ci, 

ntfa^fa* *IC¥ ^5>qT:?fn¥ C¥tlt# (Quark) 

¥lt* ^tf9 ¥?R1 ¥*Cn, «rfntot*t¥ $£¥¥]?* 

tom vynvvtzi *Ttin ¥*i Vhr i 
TOftto c¥tit# ¥it« atotitn 
iwi +1 ¥i -| (atxtftotitrfi c*rear -5 
it + i)4n ^¥{3 c¥t*fc^a "55 entire* 
v« <sff5 far-r ¥*J i < 4 $ c¥tit# ¥iti 
fcto town* fiwtft cn»wti ¥ 
i *n» $tn ^rtntotci ^ 
Pntn awtoi i Stem mv 4¥f3 
C¥tit# * 4*f3 ^rrtftoto to 4fl8 

CTO ¥ll tefa ¥f| to i ¥i it^i 
¥11 11 ^ IICH C¥t¥ ¥11, CTO— ClfiM 
toft C¥tlFf ¥11 to I «T®«1 
¥11—4¥f3 C«tti>1 ¥ f^=rfB C¥flt# 
to ’f^‘5 I f¥¥ ¥rtltl ¥^1¥¥tC¥ CUtCTl 
¥T1C¥ Cl, <1¥l3 C¥tltC^1 Vi 4¥|3 C«ttol 
¥C« CSC1 «Thr f%"T ¥1 cMtl ¥tfOT 
felfB C¥tft# f¥ ¥W ^¥(3 C«ft^=T nil 
¥W? $3C1 m ¥tl, fi*fr C¥tlf#TO 

4 ¥C 3 fifas ¥ 1 , TO «tfj¥ *rf«t 1 if* 

fatf® ¥1, ¥C¥ C¥t7t^«fnfl ¥1 ¥C1 
iti (*rt^*tos ifis'-'sa-^firn a ?arl- 
S?¥t¥*t E«-mc* j E-ltofa’, m-¥j, c- 
HtWt* cut ) I «tC1 fallB C¥tlf# -fifca 

faft® ici cn n<* «if)3 c«rtoi ¥c« 

uti ¥ci f tyti 12n fee* fcnew utiti&t* 


* to* [ 25i tf, Hi mn 

lltW C¥¥I1 ¥(f«| 10¥fC1 ¥11 Iff, C«n3l 
t¥ f^fB C¥tlt^ f*Cl nft¥, ¥twi 1¥^t- 
“ff^ 5 ¥t¥ *fl¥ ¥tn ’ll® (SCI 



2H fl¥ 


itfh I ¥tl CntBq C¥t¥ C1^ ¥C3? C¥tlt# 
c*rc¥ cnen «tp« "ff^s n«ft« (¥t?i 
«rf?P? ff| ¥V1 ¥C¥ ¥lt¥ffl¥ fci ) I <lfc 

nftirt iRf fnat^tcn ntc^ ¥tcn 

fsr I ¥tt C¥tlt^*1rt1tf lt¥1¥l <¥¥« «TlM 
¥?1TO¥1 fll ¥t¥t^1 ¥ft¥ *rt¥ vD¥*f 

C¥tn ¥t¥1 ¥lt# 
TOn nteil nil fSr i ¥1 ntf«, 

¥t*T¥ fiwncl *ft¥H ¥*rtfl «rt“ 

'•Pin c*it^m!s iitui ¥^*rs f?¥ to 
etc® enw fnWi ¥it«to (cntBi it 
fi^ti) <TOtito c¥tit# ¥it« *v ntBi 
¥11 to n^f ¥W ¥CT ¥flC¥ ¥C1 I 

^/tncftc^ n?t¥tf cm cncn, c«rtt?=r 
¥ c*tc¥ affntotnf Rc¥*ti *p^< 
«rWfi i ^c«t¥li ftwii *rft¥rt ¥j-cin 
a tonpri ntw ¥ nc? 
^W¥5cn¥ nRFitarti <rc¥Cff ar^if^cf 
nfii^f ffntw in m torn c¥t:i* 
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fa?® nfa»rt* «ft^tfa? « cn 

ifar 5t5i *f^^*rc¥ 

fantc* *n c»i«r- 
fa® ¥¥5 ¥5E4 ®1 4¥[5 CVH-fsai Wt=l 
®t5 (c^rtTicm mw 4^8 45 * f5i§5c45 
?!¥ 4¥f3 ) I 5?fajf5'3t5 (Kinematics) 4¥*f 
ca<ftT5<? C¥t5 5®5 wfa® 

^ ¥*ri C5t¥ fitfiifl toi nt« 5 i TO i 

4E¥C4 «ff«*Tt ¥51 C5C$ *ftw C5, ^5 
C5^t *ffaF5 ^C¥$3?5 C¥f5 ¥*1f? 

( C«ft^ 51 fafc]j5 ) wfV3 5f5 5?1 
c«lt¥ fat^fa® i 4t?5$ 3ft*r or¥5i 
*cto nita1 4^ €T>rc«r f5$i*5 ¥c«tti>5 
¥5t5 ^tTOl 55m fac¥TO5 ¥t5l 55C¥« 
Wi«tw to:* i cstfo 5i 
C5 fiwfB *1tSc55 ( C¥tlt^-»!yi ) 51*1 *tf&®, 
®tC?5 ¥tTOl «f1TOl fastens W'l f5^J?5 
* cstfor ¥TO c¥:ai ¥tTOi 55 m face’ll 

nfa«lft® *5 I ¥5t5 5C5T *flfo®fa 

455®tC5 ®ffTO 4*tC* «, C*t5 4*f3 


ntfcm fa«r^f 5rt« ?6f ?wt«r nt'Qii t5* 
?«i 

555 5tW-¥5l C¥fr *TC®*1 faC5 *15^1- 
m ¥*1«f*15 f¥t5t^«1 W *5, ®55| 

C5$ 5C®»1t¥ ft?F® CT«5l*5l ^TOI®! 
5fa C¥t5 TOOT* 51 ®tf ff «ftfa¥ Sff5*I®tC¥ 
^fiRM 95 J =T 1 ^5 froi 'S'J’t® ¥4tTOI5 
TO niWtTO ¥TOC55 TO@f® 51 *tt«5l 
515, ®55$ C5$ 5i®»1 51 ®? 5tf®5 TO 
TO t ¥t5t« 5$5 5C®*1 ¥t?| ¥5C® *51 
$Cai$3j5 flFM! "laHta ¥TO*l«ft W®* 
®tC5 *Ttl>4 5C55 5H5I1 ¥5C® 5¥5. f*I 
•tfifotTOTf fa* faC5 4$ 5C®?1 ®®$1 lt?1- 
CTOf 55 I 45 ®f55J^ 4559 ^rfafa® 
TOt¥5 *ffa5^C® fa§*fa TOfc* 5t5t®t£4 

¥fC4 *lt»rtC5l W» f¥? 455« *f^¥ 4^ 
¥ta*l f5®t^C55 ¥tc^ y*i& 
55 I fH^5 ¥*115 (C«ft^5 ¥ fal§5) 
4¥$ ¥lifC5l «Tt51 C’fC?! ?5C^51 45 «T¥® 
f C? *ft«5l 5^5 ^^5 I 


f^S5t5-5°s5t? 


fat15 faftn 5?5 ¥C5 faC5 5t¥5t5 

TO 4¥f5 faC"!5 5fa bf5 ¥C55 ¥tI5f5¥t5 
fif¥55¥ ¥ ¥5jt*f¥ ®$5 C¥t5¥l§. ¥. 

C55®t5 I nt55 , Jtfa J TC¥tC® C5t^5 ^5t5 
f55® 4¥ 5jfoa ^ff5 C¥t^ C55 ¥15 fatl 
5falf&5 515J f®fa 55CI 5t5j*15 1 45 ^tPlt 

5fi|f5t® 41 C5C¥ 50 f®far ¥t«55fat^5 
®tnqt*1 *1^¥5 55ftl 5t55t5 4*|5 


5Jl&tf5-5tf5® 55 55tC5l ?C5f^5 I ®t*f 
45ft5 5T51 ’SlfalW ®5^5 5®«an 

^5 5C5T 55tTO15 5I55t¥ 55f?C® fa4 I 
5faf8 C^5L® 5t5t5l 5t45tCt ¥f¥5 5®$, 
¥45 514 12 f¥Wt5Ut¥. fa* 4¥l§ ^¥C¥ 
5«?)5 ¥ ®tWl 5t5C® *ltW 72 ¥%1 *t<¥ I' 
®^5 C4»l«rt5 1971 *Ttt»l5 f®C»!45 4tC»!5 
C¥t5 4#f55 4^ 55C55 4¥i3 ¥f*15 TOT 
5J¥i5 f5C5 fa5k5 K? *rt5JWtfal»ft¥1 
C5C¥ ^JtC5l5 51t^t«W C*!\?5 I 
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caastcaa aacs fata stai 5^15 «s}3 41 sttara® aifsc's <5 sa sea* **** 
m saarrtr cat%a cat* afan ca«ai ws <s astna sjtsita cata sa 1 s> 

seal l a"^< <*tsfi fw I cat*rt*t« ajfe ststfacsa ceca ca 8 !! 

ss|B tfftaasta sfaraa stw ^Jt»if»ifef^=r atas stfta fa:’?® aca 1 ^ 

seas s^aa afcai fsfs vn-fi*tia ^ citato ata capita sifsratai 1 aitai- 

atata«i 1 sfcaa afeat* csta sw ca$ 1 g:a£csa fctsj>a aa sa c^fs^r^ 

fa* f&fsMl-fasJtcaa faatfc sa stftsfcaa (cascst^ ;-*a ®la csraa caafea <aa< 

alcar attar aacna afeai seas acfc ®fca sfa'f faata, sta sta^ttf an *** 

ati f sa afcai facias* st?l •» (csfajsr Ma ®^a sttaa 

sta* iw *rtF »1 catarft a«a aa 1 stata ®tafaata, ^faaa, cat%a aw sjfafafcfaa 

<c| sa afcata csai* <43 axtns aa ca, srtttaa ♦ffaattr saata *s aa caa sea 
^si a? citcsa sttfi saeai sas, aataa sitsta cata fafti* *W 
*1 aacaa cstfc c*t& afcai as catena stfista scacsa 1 

sTta:a srfltfta a?a sea stca 1 acatfaai cata fa<ca stca cicatca&Faa 

72 a$ta faataafata «rtri ates 1 atstar s^Jtans f*a 1 saa ffitcsi- 
<jfaata ca aa ataatstca 3 s snata«i * fsata <asi3 * 3 * £®faa «rMfa faa fsca 

mtlcaa ajasi ’(Its, ca$ aa *mt®tci$ site css c'catcafcfa* mis a$a naYsta 

ss c*faa sal sat® afea 1 atw/tfsi- ajaTl sifasta acacs 1 ajasta aatafa 
acsta sjtftcstfaai faafaarfataa aaj- cat^a cats niWi atattai ata, cacatta^faa 
fawta ^rtcatfaeafe cairns ®^a cstasil smtafa caal sac's sa ai 1 
s. ca^afta 4? ajasi a"^< sca^ cafaa ^jtatatai faafastaca «ss!5 sHlfcta 
fsfs^ai-fawtca ifista 3 ?^ scafscaai «raaawi-st'sa cacacaa csta as& caai 
facs araaati' ’jasitcaa mv aifsa faca^ a's#-acs's caa 1 ajifsaca ^taa^faa 
facaaaai stcaa catasTH «c<caa nfaa^a fatfa^taraa staat^tes sjtsjra cai^caa 
ataa a^a scacsa 1 'esatcslata ca^ •aar-ca fsffvil faaai sal sa sHl^tcaa 

apiif^ia staat'stcaa ®^a a«rta ^ «ataa atstcaj 1 ’ 

acacsa, a's f^a asca fsfa ^ ajfwa fsfs^ai-fawtca aacaa cst^ cslfc 
c*rs c^cs ca«ai 164|5 sf*t&s *aaa aa a^ata sas ca§ ac&, fsa <«fa at*if4^" 

cat*N stca a^tna scacsa, alai steal «tca catnt^ at^caa slaca stca saitl « 

wi art ai ai alcaa aranafv ^a *«a 1 f^stai 1 
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gare wH • «s$7 v*\ nmn 



c*t*f 'S HtCHl 

^ **fi, imt c«* *1## ¥*»i «!hii. «?. Itii * Ntn tit*. w 
rwto nfiRtn wt* «w *H»fli f*nt« cwinn* *tftc*nti* «nti«i 

4 , fistat ** Sswtf (*fir* CT-tl 11C<f )‘Sunscan’HICT « 

«ta« anwi -» «* rrf» * 

nfiRi *i*i «* itn ntrttii it?1 fcsfi* *t=t ifii'fr =11 ,, ^ lt 

ttn, c*t*r nfci ntm ’n fiw ’Mi *tw • 



^S^OOMW, ■ vfeKtfA* «#l 




'■HCT«H l**t**[ftl Cl C*tl H$£l, fwwi ci C*t* w, 

c^i c*fa aftfwtw ^if^i ^rti ¥ft»»ti n *tw *wti fcm w 

i ^1 *tw. citw, im* $itn ntci—n ^{^tw 

nfMtn w *ti i «M «i itftfa ¥tfl c^T^ *rnw iw *n i 




















TO fW* *1 TOqifaqtWl TO TO53TO *f®8 I ^feqjfeTO 
TOlffa ‘Origin of Species’ TOfen ^tTOtfl l 4% $*$ *5TO 
^tCf TO #W TO W?H[ *l^-3TO TO® TOT 6 ! TOsssi I 1831 
TO*ra 27c*r TOstft cto 1836 to** 2*1 «rcTO* *rti TO w qt« h. m. 
S. Beagle TO* TOC* ft*TO ^f«TO ftfsS 

TOs* 6 ! *BR I lilt *^tf»TO StsTO* TO 5 !* CJft® $«n filtTOt* 
<TO fcfa* ftwtf 1 

ITSW* *jftTO fa® S3 site 9 !* »Rl^tft *l^tfa*TO ^Itail ^?^~ 

to »nw siffa-fqsTOft* fro cto TO 1 c*fa/*q TOTOi csFJtftftwt^ 
M fe*tq ^ fostA *tt® 1 fafa to* gtoii TOq to 

TOTO1 fcfeq-fq«rfto* f&ft hTOR 1 cstoi stqTOq ^t*r «tTO 
to TOtt®R 1 «TO *& 'sr^st^ Nl *t*i to« fafro fro qfaj 1 
®i«r to TOt* faft ^ frc?t*ra 3**1 *ctr i TO ®®F«r« foftqcara 
TOft-«fTO w qto»i TOtc** ^fa-frot^i fern* qjt*nw, cqqsfa 
TOstfa* wfa®i to TO 1 

vsfifes Mq 22 qfora 35 *, qC'TO fa >4. TO to q^tTO* c«l*tto ®t3F 

tof ( ®t*$FW faN sto $tc* *rsqt* mv ^foqqqii 

TOfa, fas TO#fqTO TO *rc CTt cm %m 

ftTOtw* tew ^fa^qqi c<tc* c*fac«r to to^) i w\ tew fafa 
fa <4. to« *qc*rc qtfc, fas «tfqfa* *TO 3fo cTO sfl to to- 

TOHl^* Isjifato* qft* TO<r-fq®t^ «wi, ^qfaw 

c^^tqs to qft&stcq c^tw-ii^ toi ^tq 

5TO v£jqtt ? ”'^ 1< n^ f»1W fqftai 3Tqitf*F *I°£lC5 CW9 I 

oat *qtfo 1831 2m TOIti ^t5 CTO ftft 

•ttsf, ^1 c^tq 5 «rtac® ^mTO cq^qt^w <h*i 

TOtMtw ftmcq m =*w ^ntfil-r ^cq •rtitwi tow • 

^ firtw «, «t»4a cw ^ ^qtwq «ito*h i 

**i Fwm q^tf c^cqs 4f $$ TO w ^tcqcq^ q^tfeTO to:^ 

•rtTO tor i *fe q^qtaitq Rfft-fqwt^t Wtfii qqqtq Htftq ftfwi ^ 
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STO SWIS I fs$3l^ OSfa^S 3tCS 43 fas3T3t SttS, $tt3 *fa 31 st**i 
St*, S5tSCS CS3C3t* *tfafas C3f3 efafa-fasut^* 3tS fafa CS3 faf$C3* 3tt* 
«t3t*tfa *tt$t* C33 I CS3C31 $t3$C3* 3t3 ‘S’tlfaf 3CS <tfatCS3 I «3E3t* 
fafe CSC* fafSS ®t3$3C3 4$ 3rf 3tf3CS faCS3 CS, ®t3$3 CS3 Wt* fa**- 
3lfa3 S’Sfa^FF S4 3^ SC3 5 * 3tCS Stfc* C?3 I 

®t3$3 <2T3t3 4$ <2Kgt* $t* fat^t* 33D53 3C3 «t^Tt«tTt3 33C$ ^t<IT S3 I 
fasfa^faS""!* C3T3 *fa 4$ S^3fa1 SS<3 3C33, SStSCS 33$ ®1*fo3* 
fall <5tC3 C3^ faro 9t<ft facS3 I CT^HiapCT «rfa*1 «WW 3tCS S5t3$E3* 
43 ^f3C3S3 Slffa 4$ S*$3tSltC3 SC3«ftC«l SS<3 3C*3 I «OT &5 ^SSt53 
SC* $t3$C3* 3fai* 3TtStC* fcvitS «t*ft3 3C*3, 3CS $t3$C3* fat*1 <5t3$3C3 
S^fat* S*3fa C¥3 I 

fa§ 4*t* stst* sjtstc* ^tsi 4csi 3 *? fas ?cs* (3tstc®?3 3jrcs>3) 3t* 
cst3 i 43 43fi> scsi *lsft3fa3 st* sst^ scsi 3c*tfc* fa&i*fa**3 
(Phrenological) St*tf% I fas ,*H efface St*CS3 C*, «t3$3 Stf33 ^?t*fofa3 
3CS* (Liberal) Sfactf fattst 4tt fafa facer SOTl^S (Tory) WCS3 ■, ^3*K 
S$ fa33i S^3tffa 43SC3 3T^tC3l ss* 3* I fa$l* 3t*lfi> SCSI—3tfal3t3 
S&* CSC3 CS$ 3jf%5* *f*4 faom 3*31* fast* (Phrenology) tft 
faef** 3*C$3 43? ^f3$C3* 3tfS3t* ^3 facS**! 3*1* fa*TJC** 

fattS SC*faS C3, 4CS3 3tft3t* SfS3tHl 333 ^EC&^1 ^ StC* 31 43? 
S3CS <3$S Sf3CS SIC* 31 I 3**ft S^lfastC3 ?5t3$3C3 SC3t*3 3*3t* 
3JtStC* ^fa«1 C331 fas I <?lfat3J3*i«: C3^ S3* 3tC3 43 ^ifa** SW 
®t3lW3 <3 3fa^1 ?r*fas—fafa St*t* faS s *t** 3^ I §VS* C*l3 

^5t3^3 3t^lCS3 «fffa-fa®t3t fa3tC3 SC3t^t$ S3. fas S'Tjf 

St3®f33 I 

S3 faf fts S«*1 S13« S^3t3l1 fa^wl 31^33 Sf«5S 31 I 431* 

^t 5 ? SfaCSl «i3fa S*? I $-g-3T3 Stall 3W« ( 10$ 43* 2US fa?:S^* ) 
St33t€*t* *iW SSartfa*t3 ^fas 3t3CS SCSI I 

S3CSC3 1831 SRS3 27l*\ faC3^3 *)SS StStCS 3C* ®t3$C3* 4?fastfs3 
SS3ftfa3t3 ^3 SC*1 I 4$ S3S3t4t* fall?facS3 ^!S$ ?5l3$3 ^t* SptS3tlt 
3ffa3lfa3t3 <3fc&t 3*CS CSC*flCS3 4*? f3t*C**tJ f*»tft fa.CSC* ifafa StS 
3t*3 I ^^5 3$3tS*^*t* 3C3 SC*f*S CS, S^3lajt* ®13$C3* 31 3t«*t* 
SSt33t$ fas I StsW fafa fa^^ fa3 3S* I «MS «lttf fac»13 
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Olf^^T —■fa *t*t* TO fcsfa TO« m w *tf^H TO* I 

«trtf to* w cstoi, c*f* faf* c*tc®i* *1 i 
^ ^ ®w to ?Pm *m*toi 4*? «ni* *toto* 

^ Brf«*f **i i «t*t$i to^* c*^t* 

1826 cm* 1830 *t*r ct *wto, •utfetwtfari 4^ ftnrai 

ff5®T ^£*C’tt* ^fa 9 !* TO ^**1$ to • 4**13 TO **t$ 4TO 1& 

4toft** 45T5* ^C*W to I <.*\$ ®f«q1W 4Jtt%* tof x **'® 43TO* IFTS 
flc^^i ^ *** fTO i$zm cs* ^:s*i cm* tos* 4tto 4to*k4 
(c*fa *to, ftsftgi *U4& «*w ) ^*»r ^?i*f* fro 

I ft* S*:^ sj^ CTO TlW* TOl*T f*l*. TOTO <£$ 4toft** 
4*fi> ItW to I 

to* *tTOlfo **?* to 242 l>* I i£^ *pt*T?*f TO^ to** 4* *TO ^1* 
^TO* 4* ***ttot* TO iflliRM I <2ftTO% C**lTO* ** <iflfo*& 41*1* to 
^t'G’ari fa fefa i f%-^v *t* **anf®*rc** to fbtTO *kTOtc* 

fe*K*t*& TO CTO1 *C*1 I TOtt** TO, *1^*, *[fc, cTOi, fefr ** 

rntf*— C*t&1 «rt^tw®' **Mt* ^td* &f* <£*°x i*K« 24$ 

^B5*TO* *s;*-to*r^ (Chronometer) C*8t1 TO to i *T*i*ttotFl 

•tolfe 60 3* *tto "51\*t 515*1 TOfTO* i ^TO* 4^ **a?ttotC* 

cntc&i <TO, to-fs-c*rwf*e, *ttoat*i, ^cs-* TO*, fo**i cs* ^niw 1 , to, 
cTO TOtcTOi, ^>tto, #tf*“ TO, utot* ^jtf«r f^f%a 

^ct?n cs^t ^tit«itc«tcMi ^n ^t(^°x %«i?i ^jf^qt^ f^c*t^- 

«1W ^tH^«TT I ^ f^af^ Voyage of the Beagle 1ft* tifrfc Qftftj 

frW I 

^:?ic^t^ «if«(^f^t t* ^>i^r «rtf« i 4*1 §* 1 * ^ 4 ? ^tft 

^^Ift CT^, ’tlc^ \5l»T 9 lt9l1 fei ^1 ^T5llt *rt*ft\ bsfi *z* 1 ^ 'Sltf?^ 
emu mtmn im ^tw «, Pf »ncsf? ^ fe ? 

*m C®f% ^Wf5|?1 ^tt^, s^tCT 

CT VR »1'»W to qt«?1 swfiil To 08t*!^H TO— 

^ fa ^ *L* vfe fa W*Z* «tWff CWW ^tsrt ^ I 

fisj *1 f* «Wfl 5?, I tiw 4^1 

ffo® fa I »1TO ‘Fffl C*lt^t# ^i^T TO *t?TC!rt *ttoc*f 4*1 
*lto 5TO ’ll*:* f*F=rl «t6 C?^^* ftij I C*ffafl ^1 ^5tC^ CTO f5TO 
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9 ttrc®r! *d>, to c^pfsi 91 to *i1 1 4to* <ti* 'e^l «>tw *1, dc5 
<rmt* TO* 9^5 i TOtft tefa to ctoi toi. fai 

*** *wft *rcfasf OTt’rfc to cm»i *w Rfairt A to* 
«r c* fofart to <fl*i i 

*tjt*!tt 9 ft*t1 «t*tRs* <4*li> t? ** to 5 !, 

*1 ‘Origin of Species’ ^[$£9* fsff f9*twt£9 fTOfal TOtf*! i ^ fl 9 ! 9 ]!?? fefa 
tfftfel firf^i ®t*t TO*R c«r, **r *fl*fa* ’ifro*! W1 *iw 

Rf%S fit 9 !* «tt% fif®5 9TO* l $f* TO, Rf®S *9*1 91 Rfel^l (Isolation) 

<*f*tfe *$* tTOf uq*{> fcf8NWt*J ^fa*1 4 & TO 9t£* I ftc 9 !* 

^fetlft 5 ! TO 5 ^ 5 ! «t9t* ft 9 ! ***t^ *RJ* SSt 5 ! *t<» TO 5 ! «H9\ TO *1 
$9, TO f%C5tn*l TOSf 5 ! I 

JTt^pr* %51 (Sea-sickness) *p"fe# TOft 5 !* ^ fo» *fe®^1 TOf**, 
TO*I fift %5t9 <®9*9«t£9 <f :TO9 I $i* *tTO *R*$ **^1 ^ 
v «* ^tC^I* ^ fi*I $t* <*& »Tl^%f ’fist* **®T I 

fta 9$9 ^ *tfo* 1836 TOW 291 *t|f99 ^ «Pt5tW WR* 
*l^h^W CTO* TO I ^ «ft& 95* TO^9 Rfo* *f««$1 *!*?[ TO 5 ! 
dTO Cfvtfof ifc’tf* *K2J»t* TO9*t*H *Wt5 TO 5 !, TO $*9 fcff TO 

*R?9jf%i SflMt? TO 5 ! I **9t\ ^ fa* fro GW* CMtil ftTOl9 ^f^TO 
C9JR *%9jf^ 9$9tC99 <£f^R& 9 fa, C**ft fl®lR\ ft*!t£9 TOf R9 <£fN$$ 
Wlfae «t*fe ’If I 


?W GTON* 


* «rtfaf«*i R«tn, (5. f®. R ?wf, 9t^. ^<*it9 



•ttwfofi *tfN 

Wtffwt «W C7**1 TO1 I 77«fa TO* ^5* C7tTO 

to, <?fc 75*tft c®t^t« *ttwf s f«i ®ito 47^1 <rto*ri 

7TO *ttTO I 

1. w cto *to *tmi, TO to *mt* to TO7 toicti 

TO? 

2. C^t^ f$7 f»l7 TOH? f%^1. C71>tC7 71 Ttfafl fa 7ft* CTO1 CTO 

TO ? 

3. tom fro cto faTO §v& *t«TO to cto 47 ft sift to 

CTOI froi C*ffcl fa ^HTotW (Vertically) ^tC5 CTO 7tTO ? 

4. 47$ 7t$f*!C7 CTO* 7tTO CTO 7ft fit* <jftTO St?t7 CTO fTO 

CTO CTO C<*TC^P *tftf*7 <pw 7« to TO ? 

[ 7t*J^W 7m-2*4 CT.fa. •, TO* C7t*l (Angle of vision) = 4° ] 

5. C7l7$7 *ffa : 47^1 *TOt*i* iw*, 7lfa *t$t7«i c$fa7t? 
■for ? 

(&TO* 7 TO 6997 ’ *|il W 7 ) 

gTSt*** TO'SSi * 7TO TO* 

* 7t*i friffil? 7* fa&fsm* fafa*.7Pift«i-9 


eft's 

«ht 1 .: TO 4*t f**tffa 7717 fa ? 

777 TO7@, 7fa7t7l~29 
4*2.: MmWttt* 7t^* 7$fa fa TO ? 

7ft7l CTO, J^I CTO, 7fal7t7l-3 

$77 1. *. 717*1 Wtfa *l7l^ftl ^3T®7 TO *i*7lt TtTOTO iwfa 
C4t&7 7 fiMfc 7ft7tC?7 7t71 *$7 I C4?fo 77177 sfastmftpfo ^C*I7§7 
7lt77 ^faTfafiftfafe 47* ftSlfa 7favftTO7 Tftfl I 4$ f%7 77t7 
8 
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fcwwsft** fotffa Wit* 

TO C?€*1 TOtf | frotft WJtQt*** *lf|*Ft* *t*tt*J <£& fotttW *TO 
wfa* TOtl WC** I &WWJjW* WTO TO* foflfa WtTOftf*ft 1 4 TO 

*tfw§ r .** wTO q^ §c*iwiic**^ ww i c*tfto* wtl c«flfcwi wTO *tc** 
f**TO TOt*fv w<t* wTOw TOtro 1 ujcw *®il ** «ifoc*tti?* *1 fotffa 
c«ttfc*i «tfa-c«itta* WTO C*ltel*$ *w I V<^TO fofte 
w*tftw «tfa-ft§§* **n ** i ftfci* fq$fc-fot*t* S'eqt* «tfa-f*$Sic** q* 
'£&$ w®w i 

<s& *q «rfc-wqi *1 wti fa* £wf* wiicw *wi ** «tft-TOt^ uw 
«rfa-’foTO v fa* taf* *to **ii ** «rfa-?re i «ffa-*r?TO* cwafc* «ttcw TO- 
cTO* « TO-ftlS* tiw to^tw fafot wwto to c*to TO§* 
wfot*pg^ i 

fortTO cwqwqtw TO qw* wstfl wctci* i «nw* w%** *ftw *rffai- 
•II TOM «***'• TO*1 TO f* i TO Wtwfc* TO* TOcw* *TO*1 *«l i 
TO* q*s fa* cTO *q fag TO TOtt*r* wwtw W* wnros i cs*f* 

TO-*W fa* fofil C* WTO* W5TC1TO*1 W*CW *rtf*, ^tCW *TO1 foTO WTO 

*1 TO-WTO I 

few* 2.: «**t*iwtfe& wt^t* TOtc<w TOt*ftw TO wjlpfTfir c*fa* i wwt, 
ctm «rTO *r?ttf* TO* fawro to* 1 wtTOw *t*t*ftw mi cto^ wfe 
wjtc*rtfa c*TO hff* ** i TOifa* *t?ttf—qfar* farfapwtw witrttfa c*TO tef* 
5*, $tor* *t*TOw TO wjtr*tnFtc*t*TO* <ii* # N TOw*»i-A 1 TO*ttf*r TO* 
*m w*w TO1< i 4* *rcw "t^wfaw *w*f*w mi fafa* wtin* wtcw WtTOl 
** i «tw*wt*w mi ^*w wjtt’ttfa c*fa*tw tow wfei to «*rv *r*tc< *tf*iw 
to i TO* ^^c** *c«fi cTO TOtTO cwcw wjtr*itfa c*f** f**tfe 
^f*wi i ftwror, wtcw «** «fc*tw* *flw^ 51 wtM* 

*tcw sfr TOw i ^w&cw wlcw wifcntfa c*fw* « ww^cw »i'5 f ^t*w *tTO i 

* 

3ftTO*tw°. «nk w® cwcw ** 9 if**t*i mi fro wtii w*i s* i 

‘•IWS 1 ** cw* 


* m C?f®« ffffw WTtW ; ftTO TOW, WftftWh9 




1 . to* to fro fan i m foft *ar ctIopito TO% 
(Burning glass) *1 TOTO **1 TO • j} PTPTC TOtcaj atfafTO 

*rca nw TOtc^n cac® *tt« i 

2. fenlifop CTO TO TOTO CTO C^t&C 3 ? ^-atC*f Sf-TOpI f?C3 TO 

fc® TO—'qf? C^I OT*r TO «H^ TOft* TO CTO <TO, TO 

TO fe*l(5 ffa TOts » #t&1 TOca cafrl TOt® CTO ate* I 

[ f®*lf5 $fsl TOC*l ®ta f®®C4a «fVt C*lti>t 5 jB v5SJ»! afC* I fsaltC® ^fiCI 
fa* 1 TO "f^P C4tTO 4fTO! TO pfft® W *!ft\ feqll ptf5 TO?, fff TO TO 
(Viscous) ®aa w fTO-®tc®ja i TOc® TOta ?ca i to fwfci atTO \wl 
CTO TO I «TO *tW, f®H ft? TO TO ftTOa TO TO fTO a^f f®sfrl <4?|3 fftsf 
W *1® TO TO I C»ITO >4 OfC® fssiffa pea f«®a CTO CTO TO1 TOl at I ] 

3. 31 i 

[ a«f3 ft TO CTO a«R C?41 TO1, W TO-TO®ia TO ftTOaa TOca*t a«fec® 
3*tfa® To I <1 TOm W TOfPft® T«fl afafa® TO ^ ntfltftl TO 
CTO ®rtTO I ] 

4. 2 fa^ta 76 caftft&ta i 

[ «tftfaii>c? ca pea ataca TO p c?H stcaa p cetera aTO to, cal pa TO 
SfTO CTO ItTOI <1 pa r TO aft a^cal CPtcal TO ca, 2*4 caft./r= 
W180 ?l r = 2 ft 76 ca.ft ] 

5 . fteww^iki 

[ atlcacaa acacia ’fr* TOa afaa TO f®a «*i i acada af® cTOa 
fro aaa to TOa, ®ea ®ta afaacaa TO?tvt wil TO *if% acai cacae® TO 900 
fi^tf; afar® *fcafa ’tf^ca’t cacft^ catfeflj® 340 P^ta i vnta pc® TOcit, c®tata 
fcf TO ®n c®ta irtw afa ata cir^i *a cn^ cTOata -ta? aft *fo w® ewea 
®ac® •rf®! ®tTO ^ at^c^caa TOata c®tata cw ta ®a cal cal ^cal ^rtcal 
estate® cafaca to caci i ] 



c*rrwt? 

ww® 


fofafe wtwfa « wt®l fafafanra 
wtw fiftew 4tw 44Tt*f¥ ®$i 
fsiwi 5f*$ 'll? ¥*lftftl ffoWW 
*£t<. $^4ttn ^vtaptv ira 24 cit^w 
nwtfnw «wi ifjftw $ti iw 
ftlfal 70 wi i f«ft H, itl *sti 
ffi ciei c»fiw i 



«wm 5:1m 5*4$ 


1903 itwi 18| ftHtit fiift^tf 
$ sorcifa m i f^fir fit if® i 

1920 Jftc»l frfi ffClpTfl *lit*tl «TW 


Tfa dfatl ¥EWI 1926 5TiW foft 
fad wiwtftsi 4W cataf 4»-ft 
fMt 4H 1934 f®. fafi 

ft® ¥ORI 1949 »|tw frfll ft«f* 
dtitl fatfl dJt*tt®fa C¥l*fl fatfa 
Wl 1934-50 *lt«l f®ft Wlftfl 
fafafaew fan wtw fafafa c 3 ^- 
ititi few i ®ti*rt 5ti wiffai*t*i 
ftsjfa ftfcffOTI *ifsi fa»R I 1954 3ftw 
fiift^i fafafan* wfatrt f* i 
1961 Jflw f»f% wtw f4®ttW 
fWt*t¥ falfsf W 4H 1969 ItW 
fi«twi dfjt*if ® fJtft*i5* 
iti fate* dW* W few i 

$1* Wdtf 1958 >ne«l ftlf dlfteil 
gfafafa f*»rtc4 dicififi, fjwtfi * 
fcfeeite*l« ftfa fafa t»l 1 ffadl fewfl- 
cfar nfiwfa wi ^fatH cffifjfa 
Pit*!#, dflitl fatfl fWPTi 

’Ttrfvr dffintftem IRntf ditem- 

fteiw ?i ftafrcro df ntcid, dleid 
*« fa:§H NjfPr w fa«t*r «rf$ktt*ni 
*rc«r fefr df^s fiwn dd^i ftaitd *ifw- 
TOl dftitftW faff 41 W fjpfteW 
4n 4f w nfiiew dtw wi nftnfr 
fowl 

®frl5dwt (left dfteitf-41 tor«i 
4n «ti$i cw fcfei dfar 
TOtf Idffa icmi-dCTI wfal 414 
*«I¥HI* dtCT 4ffe Iff« 45*11 few 1 



at***, 1972 ] 


7Qi 


*wim fa^ro^t* a^ 


«wt® «aatnri ntita 4afai 

^tjtna ft<fafata a^ »r® is* 
^cfctaa anat'ata nafB nifnt c^tr*i eta 
favtta ajtn aracaa i «rta ct<? nprftii 
fafn aTtata eaten 'fptftwn nfiatcn 
$ta aaa acafon 72 aaa i 

1901 atena 22cn wmtit fMafatwa 
arc aa i 1919 aten ^atfn* fa. 4n-ft nta 
aaata na 1922 aten fefa fasten* arre 
atton? a»ifaa fatfasitaca aajtnai *c*a i 
1925 atca a*,anal ftlfawtai cac* fsfa 



arartna fM*fat« at* 

a$c^ ^a. 4t*fn nta *c*a i 1929 «1930 
— 4 % f-aaa T«fa 4aaata ^if fawtw 
ncaa*-*ta %»h i ct^ aaa nt^tata ca^ra 
amarrtt aai a?Jta* 3* aa i 
fata faifawtan car? arr aen «al «rft*fj- 
aca earn ora ( ^tati 1938 caw ‘42 nta 
n*i wMi fotfiatnea aaatat cn*atata 


faatca ft 1 **®1 acaa i ftn*<sta attar 
a tear foft carta atata^i avsrtca artar- 
facatn *c«can <aa< 4*cg- atataan« 
acacaa i 1946 attn catatalfara aaa 
aatari ntat atftfaaw <ant*l a*a aeaa, 
aaitn* af w sta afaa*cn *t*r acaa i 
•taaaSt awftra «wtn* af fa*ta 
atai -iWtn a^as facta I anat^l faa- 
ftsrfacaa faata ^ctc^r fn^tlta 

i*t®taac*f fata faf atn atsf acaa i 1959 
cnca 1964 atn an* fsft ^tac^a 
aatnta ^faa^i facta i 1965 atn caca 
1969 atn nta fsft caarts naatcaa 
^•fllnt a asatfenfc** afatata facta i 
feft ajtacaifiai * ftatem ftafWttcaa 
tftvfr autta <aa* «ta«tta®? aatota 
fenctfci catena asttfe facta i 

^ajtna aa? atai gfHteaaacn art?* 
facta i ^tarsa *t$ta ftwtt artatrsfaa 
w> <sta€t* fawta avenena ^ atata 
t®ttfa, aata fawfa nfaacna ^t«ftaa anw, 
a«rta atfa'ST nfaaa « ^fnatiBa catat^lBa 
a^ta^, astasia ^ n^ai, 'ataita catcm- 
fi¥ aval,, 'sfa^ta ^faatfna ncaati caar, 
fafaa^ta^ aa^tai «r*ita afafa, fartta 
aaitt afaan ««^f% aa at^afaa «rf^itcaa 
aea fa 5 fttna i foft encaa aata-avafaa 
faatca 4*6festea ata aeacaa \ 

caaa faateae f«fa facta ajtfa arafa 
acaai ca-r faj atf9aj%< -itcaa fafa 
aafa^si I ^ta *My days with Gandhiji* 
a^lB 4l ettaa ataiafaa ^faatca aalB 
batata afaa aca ata® i f^fa ‘Man in 
India’ ntca 4afB nfaata a"^taai aacaa i 
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tNJt* fsfaV’Ttfan Bfs *fMt*«H CTO« 
1® 20:i «rclN* 84 qinw *i*t®t* 
ft* *N®*:* *nwtf H* ¥wn*r i 



«ts ^fal’tW* C*R*HIt 


1889 item 23ci *tf*int* 

*14*1 *:** l 1911 itci *few* 
sivKft fWfc it® i**t* n* 1914 ifti 


foft m*. f®. f®aft *fctr i ?®t *t* 
fait:* ^*ra *:* «rt* 60 *** 
f®f* ftfa*,** ftitc* it** if**tf<T5 
*r** i 35i* it:i* fa* *N« m c*t% 
orem* i fafavri-fawt:** faf®* *t*l 
fa:*, fan* *:* ‘*c*t*tf* ^iflro* >r*K* 
$t* c*i ?:**{B 4*1 «rt« i 

*®t fifavr* *«*t *:^s ®f: :**«« 
***® fa:*ti *t* fa m*<. c*t* ft:**!t 
falNfi:** f®<3& < 1*1 *:** fai fafa 
®f*®t* fafaw utc*tf*:*i:** ***t*i 
ini **tiT if*t* *®tif* %** i 1*11 
■5fa*t* *? if* *^* 1 , *:*ar*t<r *®if® 
* 3 P *1 m*<, *ti*®* **it* i®*tf*ft *^*1 
fefa «t*t* *:** 1 f*fa fi«t* 
if**:?* **1 fa:i* 1 *tat*it* f®fa 
i33fa* ifafa* w fan* 1 

®t: C*T=T'®f 4 1®J® *Nl*t*1 ^if** %i* 1 
fefa inM «tst* i®t* *«tif* %®rc 1 
®t*® ® ®t* *tlc* ml *®r* «rt* Ft* 1* 
ini *:*:*1 f*f* *t$®t*t* fin, faci* 

*:* ftwt*-fiit* 3? i*tf* fad* 1 ci*f 
fait:*® f®f* f*:i* ixtfo m$* *:** 
m** mitfa* <*:?* f®fa **f*' 5 i 1 


f*fa* 

1972 *itc*l ftitmew ®l* fi« ^t*. ci*f**ic®f*ii 

ml *1* (1972) it*’!**'? « fif* 1 vn- f*1fa®ti:** ®l* m* fa*t* m*^ lfi*c*i 
fawte* c*tc*i i*it* ®f?t* m *n:* fiifaiticiw ®l* ^* *tf«*j 
c^i«n* fafc I*:** *wiN fNf*®ti:** *iti*itii c*tr*i *t?*ti «tt® *:*^* 
®l* ci*t«® mrsi^Tt* m*^ l^iitw* fw m* *tff* f*wt*t mitPi^c** 9tlt*ti 

filfifltiN* ®l* c*t®f* c*ft§f*w l m c*iN* ®l* faflit* ^Nff*- 

- c*tt*«i dew c*t* m*^ **crit* f*lf*^tic** ®l* 

c*\imtc* f®i m* *tff* f***t^t *tl* f*1- 3* m*^ ®l* l|fi*t* ^1* I 



win fiwft 

f*t 23 , im mwm 
ifflVI lift* 5 Tt«Jt« c l 1972 

Ifcvt W 29 C^ll, 72 

Wtl 6&1 


froft's ijfte awwtft 
nfto fim *ifiw« sffa-r itfW 
^titil *fai"tCT citfe 32 m *i?* fe*iff* 
ffi*rc I *ifiim w^fnfo akiftW'ft 
fcmiit'fanwMfec* *tw vfc n \ 

1. fart 

ifiw* *4ifsi IHfawtfo citi 
Util 4$ . «*fal1W fclfai IWTC* 
itn^ *fatin *P5 1971-72 <ssr 

lf«itn fifw ?tsF-*4 s «nttff 
$tltl filfass itfl? ^3% iti 

^C«=T I feft 4ft«E« Cl. 1$ 

iftl ifalEll BfHvl ifffo «rf®Jfl-fa*l 
*rfe® ^iwtw 

1VTC1 ifillll flfw « «ffflf 

■Hftfll fal fif ««t« ^rt^tfll l^ltfal 
OW ^Stft^ CllfetfltetEl 1971-72 *ltt13 
itffo fal% *1) *11 lt$C$ ltd I 

( &q finto ®t* « ftat* nfafti «rnt& 
’72 *j«nt? ifcittf) i 

*\\ iftlWl «tMl$ltl\ 

lt$«tltl itlJW fa®tt=1S «lFt* « «fltl 
>lt<fES!l fepfl* ‘®t^ « fawfa’ itffl* 
ifiii*i «w mfoif<wftf!v**fivt«itii 
ntfiijw «r*ti, ftafaftw i^sti 
uiti, <uit*tti « itftnti <w 
fist! «ffii f«f«* *4«ti1 *4*1 

ve« i «ric«r nfiici artc=»i- 

nCTl *V Cl 1*1 1J1*1 ^1W *11 Oltlf, 

fafi cii w fcim *Ei=r i 

2. falfa-fart « TOHWftF 

I* 1971-72 ittll liftfas fatl 

* fen'iar ( iTtit*i fafr ) ifiiflri 

C*tltW 3*1« If lltll *f«tf TOtfTOf 
if? *fin f»Ff^4 fimrfi 


flWSfCT fastll TO* I fclfas »T5I’t*l 
*i* fflti-fan% * fciV' in ll- 

w'unj c*t*lw 

3fsv5 « 

1972-73 ^rcn? w« «it«- 

*llf^f ^1 3tEBfI>*fiJ TOflm 

mmimv *v >[«tf cn-r ^esjt i ^cntfs^ 
W{E»lt5^tff *fct ^r3-^3t*»f *135 
jr^rni ^ 

trfl 5 ® w i 

3. ^tWfr*ifiif^iriii 

1972-73 *ftc*i* m *ff3?C«f^ ^jsar 
3Ft4»3> »rfijr«3 « >rt«ini 

w^i?f ifwwmffw ^stfiifi ^4- 

»if53 N^fri ^stJ 

*EiR W\ ¥^f «t?1 jrf*Pi|f«#Eq 

11 I fes* «lf3|Vl 

•ffiliwi ^t^«t >ff*ffei fif«i nw 
« *ftiti«i *i«rwn faifSjf^i »i4- 

>nf«fPi fMtfess iftn *i«ti 

11 i 

w unfit 

nis^tnfs-l^fsrs^ti *ftn 
^^puw Cfl 

Humlttf ft 

fwtntijfi 
it* thw 
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jr: tottWN to* 

$*crafit* *it«i 

Shufttiti K&tntarti 

*fafN—ftw *%' 
c^tataji 1 —SHfaaiitfo citi 
1Wt*lt*Jtl 
%fHOT & 

1. ^wtfaati ti 

2. %ntnt*i&ar «ttst4 

3. ifai^ita cita 

4. akaat^a cata 

5. %?£a*ati f<1ti 

6. $3*ta* wt-i'Sfl 

7. ^atawariM *fti 

8. %$ransit*r 

9. <§Siat*i!y?a* fa* 

10. %tat*t* law 

11. $i*a sapa^ 

12. SDaata^att cat* 

13. ^Igatoifata 

14. ^c^favti *a 

15. %*ia*ita icatltaJts 

4. fa»rt*-*tfN R * faffa* 
ifsataa faf«i **f*CTi 1972-73 itcia 

fisjfta-*!3! nil’ll *f*ata wi fcata 
(*f®toj) *ifaaiTa *fln faita- 
nito* otW yttaft, t***1 «ut<s ofK 

=at»i «retfa<5 *a 
*rt»l*f*arc* *1 *a l 

5. 'dWltW^ Wft 

ifanw ftaastsa faati wfc* 
alfaf itata«i ifiwawi 
« f[^|« «r®tata»fto «isfifn ^l**tca 


^CTtWPri ** faaftfa* wM m- 
cataaf f*itea a*ta *tfa*f**ca fMtfs* 
ail 

1. $*atfirit1 *h 

2 . ^*CTar*a» fa* 

3. ^SlfwaWf *ta cat* 

4. %atca* a* 

5. %s^^ita fit? 

6. *T5t*lfo* 

afaacaa Jt^:*T5t*if* **^ ^ifacaicaa 
j*whf« ®t: caimiti ft* aatia 
«*tfi}v5 *nsmc* nftatwi «lf* 
$tatca* tscwi « i*iatfa*t* 
asata aim *c*i i cacia a^ata «i**ta 
fawtifian ^ fa*ti | £t5tcaa a* 
att®ra ifacia ’©a 5 ! f®fa 

aatcitBil *taa i cacis atfit*t*W* 
n^j at$*t*1 ^41 aMI «tatt tawfi 
4jBttaa w* ^it* ^ta ca?ta fastis 
«iafti atci il i *rfMw f*fi fa*ti 
»ifaa^a atafat* w »iw* 

«it«faa *rWai « watfW *tai1 *w 
$ta 'stai cia acaa i 


it: catcwtl to* 
l*t*if* 
5$fUi atfaa 
itatai «if*mi 


■at: aftontfo cata 
a«Tla 

fa^ti ifali 


it: fl 

^t: ataara 5 ^ fas 
it: citi 

•at: aatcaa 
it: ^ali^ata fi^a 


«rati >rita¥—Sell Ml *i var 

iifafta^ata wjtart fH-23, atari atifa* |f5. ^r«iat®i-6 \$vz awtH® ^a* «'aK«*i 
37/7 caf aaRl >tail wa, afaatal aHw aratt^ if* i 






m : 29r-f 55- 1893 


: 28c*f 5 ?. 1972 





aajw* mm wit# tlwmn 


w tad ^ fkaas, 1972 ata*t man 


^*nm «wi*rar *tart 


ftlfiaf® nfwam-farfft wti? 
«MtTO antafai n 28c-r qp nawt*- 
aaa *fiaftw i dttta c»it*tn aata 
'stars fawta-ntaata c*m ca 
a$ *t*1 C*ta ftal a^ata 

at*! «wftn^ aaatafa-r few 'stars 
nfinwta-ftwttaa nfirj* i *ft*t«ti 
*afas Sfrata iitiSftf7t«i dttta 

*1f® i atata ^tarea W- 
atfatl nfaastata wrtfr *trt dtata 
Wtatfnta *ai «tawtJ^ fafa 
fas *aa*i afaa i ^farsa stsla 
*f<4*lfoa a? dttta *aata 

’rtwtosi 

«rtatrra qfrifcw aPtaw* «Ntror 
mafe Ttt%a ata I fi*l * a^fsa *w«a 
^titta fantasia afas dttta waa 
cafn fei i vUftn fantasia q«i 
>r*!twa «* at fa? fsfa a?a *fhl- 
fewi ff fast*, ff HtfasT, fawt*- 


*s faatafc hi $t?ta fafar asatasta 
«rtatm fssi « *wi ^fa* ?faattt— 
*t* ca$ fcvrajt fsasrc are I 

awla fast* nfaarra afn «wtN* 
antafaria fafa* Htfca a" 9 !^ fta I 1961 
»rtw nfaarra aitatan atfa* «rfsil- 
faa fcwra <®tata ntlfsa wtai 
fa«tat$atfaaa acal c«ra*n * fcvrftqi 
Wta sfatfeil 

a^ata a^jta «t?tfn *n*lB eras* 
$t?ta *ratat* ajforaa * *rt<ata *rc?lB 
fa* *twt¥*rt* *faara crti ttafttii 
«rHi *fa—fcata atai «tit*rai wc* 
•ttis-ntfottaa ctfyn Ww «faa <w 
fctttai *ta« fan»tca qawtfn fawtala 
spta^t« afataata faaa *t:*itPHta aalaas* 
^c*t^ afaaa i 

‘wta « fiwtia’a atfata nwtfe *taai 
<4 aata fawta^a asfsa taw nat 
atitw taa*f ffata ( 






[ 1963 atta «wtl* «wtiwr wfcfci <aa< $ta if! ^fWa^atit (aft) aaatam 
*rtfr ata fataci fataai ca aatafe $ifa<(a$atS\ aaatafaa ^fe fift «Katafai 
afaattaa ttcwtc^i a$ natatw («ts) "ffaaaa atm cm^=r i —a. a* ] 

^CTftat fct 


Sfojs* sra 

cattfea at&fa, fataai i 
12 ^atfe 1963 

aftaaafa, 

37 a*a nta mtafa *tata fataata i 
«Wa aaa *tfa aafarattta an 1926 atta 
ca* ^tafaata ^fe ^atfe atcaafe cat?ta 
fan i caatta cka ^tafaata ^fcataait* 
c^rc^F fat*[fa»f ata oafei c^-rc=r ntfl 
aca wk wfa fe^aap?-<a *tfi>ca; «rta 
*wtw <atafa «fi«i can csrc^f fed 
^jfa*-*i csta a*ra *ta cafal fataata I 
caatta* attai 4ta tftafaata >$atta« 
<®tfe i as^ caatta ai aaa catnfaa sfrs 
<*aa ^tat*r can wfal fata can* a>a 
aaa attn I ^faal&i «ftn cafe <a*fe, ^ 
s*htaa afaa sta aaa *ta can. «|fen 
cstfat* aaa i 

caatta faata cattfea fa^ta, ^atta 
fedfa catl&a afafta (Hotel Sacher)! 
nfci ^afe ^taft c*tda w $1’ aitaa 
<icattai I fa’&a&l <®«rc dfa a<? atsana 
*rc nfi ?ta caata aFrtafa fofa stafaa, 
<stfe caatta fetWfaa *h «(fai *a ft i $ta 
afea «ntwi aa ft* *tafta, rstfe batata 
ar?an sit’fat&tfe ^tacai aFfaa cat’ll ^ta i 
arc j?nfe ni aalsrattaa t^faa; 4n 


aataa “«rc «Htt, «wtw nl fataa 
a?faw *ta ail fan *ta*tattaa at^ 
3 ta* $ta fcfata ^ aftfelfe ca afafa 
mw cata canal ^fe acaa ?ta fan 
fata ca «rtata «tta fata fetatfetft ata” ? 
*ta cafe ttattai ifaa fctta fa’fctaa fasta 
l& ^^ata csta ^fqta <aatai c^tata 
^5ta Vfaw. c^tatafe ai ^®ta csta 
a"tatcai aaata aa, atata aa ? cafe aa 
aa ncfe cttfc a?ta fata at^ta atta atfa 
atfa catata afata fatan i cafe aifaatala 
ataa^atata a^a ^ta cafe I <aaa aatfe 
ca ajaatata, fata ca^l feta^i «rtca cafe 
fat^fe aara I 

ntr&a at^fttafe 
at’ftcafe ^tfeqjt'® 

a.stt’T’fe i I6fe ^atfe 1963 

cafaa fataai cat? w a^l ntafe 
ajsttnc* ^ta nt?fa i 37 aaa «ittn cfew 
<atafaatai c^-ica catta catftaajafan 
caaata artf i afe caaa fata? «fltafataa 
aalarawtf aata a^j<ai «taa ata I 
«rta <atta xiata cnttS attaalata aifatnft 
«ia arcana ^ara ajntnfaalata * 
<4?ara afaai cat^tfr <fWtn ^a fata 
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sm 9it*tc®9\9 c^farecfo 
ft9JC*l <mfi Sum ftwfsr •ffa^rw^r 'arffeftf 
m i 4 ^ta 4* ama nftca-r« «w<sri, 
ipi&l ^rfofa ^tc^ <mi—“*ifaa «ic*tj 
»r^9 ♦pi” i 

$t9l 'ST'SJoftl 5m»H 'Ifal 
fafaft’fc * 9jt9tc9fBf*r9t9 i 

Itfifir 9 c»h 9t9fti 

*<*51^9 ftw*l Wfa®9l ^C9 
1962 ^tgatalc® <99<> ^ftma 

$9l9>ii!fecfea anffeft- 

aicn «it9t9 9t$fa® msa c9C9ftc*w I 

ft WT C591 $199 ^tfa cm 99 tftf *9 I 

c*rwl 9t$c9 fmft*i ^5ft *tfa 
capita >it* cm am cstwi 91 i 
c^atca ft*\f9 c*i% cn*it£ ctfcfew ®jigj9 

9i?ft «ftC9, <99tC9 feci ft 9^9 fTO3> 
9ttftC9fc ^|ft«0tc«9 ftratfe 9t9tC99 9C9I 
«*fel C$tCt>C*1 I «59fa1 99 

ftcac* matca atntcaa fencal i 

9>I9t9 * <9^fel C“lt9t9 I 9C9 p* ?98f| 
9^ *9C»1 9C9 *9 f 1t9l 9C«T CftWl 9**t# 
C^ft til® ftafal I 9t9t®9t9 ft?tCT *1t^9 
®1* ^t9 C$t9 ^?tC9l 9t9t99t9ll 9tC9» 
9t«I CTftt9 90 91, 9C*1t9 90 *11 I 
9t?V <a:0 9t9 fafmu cac9 90 

9t9tC99 9C9J C9C«t9tTS fttC9 9*0 C9tC9l 
0 *ftt99 C«ltot9 W®—W 

«pfo fe*ftC99 W * ft$ ftd «ffttC99 
9C9t9«C99 9J9 , $1 I 

91 ft* nc9 ^t9tW9 ’Sta^ft ^t9tC99 
Pit#* C9C3?^t9> 4P1 *t9tW* C9, 9tll® 
>TfC99 9t^C9 9E9C*9, $t9l C*ft®1 

« ffet99i cm ftc<H mai ^ata 

cnttf ntft ntitc® *itcw ft, #m ntft 


9Jl^9jtnt®c99 m aftc9 m farm i 
9»Ht9 “«tr® *fo *9 ft, «lt9tC99 *01 
C®C* <9C9tf 9 $t*1 59ft1 9t#t, «t9F W* 
*tHfcc9ftC9», C9twft ^^ft91 99 ft l M 

^tn^tc^ c«i ^tcn-e mft c9 >9*19 cm 

9C9 'Bft’ll 9tC9 «lftlfe-^t9C9 TO<^1 1 
aFt’frftR C9C9? «rt9^8 ^C9 >IWt C9*lt9 
9FC3 |f*r ^C9 *19 cm C99 I 

i«?f| *1C9^ «lfttCff9 9lfttC®9t9 

CSffntsScfea ^CW mi *9t9 9l1*1C9feC9fe 
49^ c*r^9tc9fe 51C99 enrol ajfttcs^la 

9l^9ti?1 ^!Caf9tC9 ®jft!9 =1^9 
91C9—9f*I^tC99 9tC* 9W, «ft9tC99 
9«lt9 9^5 5«^1. ^C9fC*(9 HW C?C“f9 9M9 
9^S 99t 99— I C9^ 9F« 9tC^9 «JC9tl9l 
^ftc«l >Tl9ftP11 ^C9^ *tC9tC91 «jC9tC9l 
\U « \f* I 9*19 C9C^ ^ «tftfct9 
mft»1 ^S999t9 ^199 C9C^ 99 
C99l9C99lft| ftfft ftC9 feci 9C9 (Hall) 
c*^m^ CWfa **6\ ^5, ^lC5 “c^ftt^” 
C99| I 1926 9tC9 9Jt9*l C¥t9t% 9tC9 »Tt9l 
?]C9tC*f9 9C9J ft9Jt^S ®t»t« ^ftt« ftft^9l 
aPC9ftC99; 9t9«1 C?C9 ^It9t9 

Cftf^ C^tC9l I «I9| ^C9 5ft99t9 
®t^tC99^ 9t9l I |ft« <H*8R «»ft» 9^ 

^9t993 ^9 ftC*H >99 n 9Jt9ffC®^9 9«I I 

^t9»t v 3 99 *1t9 m Ci9ftC9 

naf'Sl 9^ Wf9 9t9C9 4C9 9^C»1 9t9*1t9 I 

^C9tc9 cfetoi ftc®t c^si^ffe, »i9i ftnftcn, 
#t5l-*ft*1 l*\ « C^ft«9ft1 v9¥ 

9tftl^9 mtw I ^ft^ 

c«fftc®fe ^ft9t» I VW* ^W®t9 9Cf 

’PtCf ftC9 9ftlC9 9t9l aF91 ^9» C^tWl I 
«r«1C9^ ^ft99l ^fatC99 99 C*fC9ft 
ft^ll ^t9*1C9 9t9t9*9 «T^9 T»l ^ 



9t*I9I C&ftlfel ¥11 C9I91 I ¥tf!9t¥ 

fcfifa ww 9tti9 «tl cTfttft* 9t*t*j 

ftii ¥ii 991$ *rtitt 15 util* 9t*ti9i i 
cetftreS 4¥fto *rwl ifeis iftn 

c*fin 9tc<*9 919 ¥tm ?fa *n ¥t*i 
9i*« c*$ f**fc ftc*i9 ¥rt*twi c®r*i*9 
*t9 ¥*i 4t<9i ¥1199 i 

¥t*tl ¥fft C81 4*f « 9*1 *i 91 ¥« 
asm cii*$ *ti¥i ¥*i ^ ¥it99—9*9j 
4$ C’f C¥9 *fl¥?t 4191*9, 4 CIFfl 

fc*«tfwri *t* cii¥ ft «P9 jMiwwi 
^nt=r «f*i<5 99 c?c-ra h«tf9*tn *n«fJ$ 
¥t$fel1 * ¥ft¥9 ¥t¥t9-49t9 9l *19 
c* ¥ti c¥tt9i $9tl C9^, 19^1 'Si «tt*ft¥ 
ftnftl I fill* ¥d f*lf*tl *l¥1 (Under¬ 
developed) cwi9ti «nt*9 4 fan 
*t¥H (Developed) c?“f¥I9tl ¥t* C*t¥ 

towlft* Um 9i*i*T it«n i 4^99 

C*9¥I9l ¥ftt¥tfa Sift 9l ¥lt¥ *ltl!9 
9tn ifii'li* ¥ti¥ fti? «iti* i ntitm 
9*191 *¥ *C¥ C9 ^tC*T C99t*ft1 ft^*, 

«rtft* Sift c*t¥, ¥ti *fti towtft* 9i9- 
¥H utin i ¥t*ti *re 99t*n «iti9 
&*«frft¥ 9l99ltl 9fttlt*9 ¥91, ¥f* *rn 
¥¥ ¥11 } ¥t*1 &t¥l 9t¥I9 5-9*191 *t«S 
ftl*9 ell* 939tft fall Consumer 
goods fofa ¥91 9f9 I Heavy industry 
tt¥ ¥*tT8 *9 9I9I11 9*9 9tl9 49^ 
^faltltl, 9tllft* ftfi ¥9I¥ fl"t 9*9 
C¥tS 9tl9 49<, ftfll 9*199 *ttt9 filttf 9 
base ftfi ¥91 9tC9 91 I ^549 4*$« 
191 *1 11 ¥19 C9$^ resource *tl¥ ¥tl*, 
Cl ¥llS <9t* itC* ¥tt*9 fttlS 

filttft Clftl 9¥9 ¥9I¥ *19 I C*H 

ItCTtfW ** ftfa 91 *19 *lfi¥tl 


fWt¥ [ 259 9*, 129 *MT1 

C9tt* «T9J99«I9l C?9l¥ 9tl9 91 49<, C9^ 
¥t¥^ C5t«t 1t*1 991*9 9I¥1 ^9 *919, 
ft¥ C¥tl9l f*I¥ «9I*tC9l 9«9 *19 911 

fc«t$l*CT1 9^19 ft ¥13 if* C9^1 *t9t9tl 
C9t¥ 91 9tC¥? *31$T 91 9^19 ^tf*¥ 
^ift ¥l ¥19 *19 f C9¥t9 999>1 f¥ ¥19 
^519 ? ft®t9 *t^1 ¥f99 felft ft ¥19 
*19 ? ¥99 ^ irfiCVt ft ¥19 C9^I ¥9tt9l 
*tl ¥1 C9tl¥ ¥t9I9 ft ¥19 ? 

C9tt¥ 919 «ftC9 ¥f99 Sift ¥191, 
®t99C9 I'Oltl *19 I ¥9t&1 <I¥ *t , 3I¥9,'- 
$¥ C99 991 C9, 'itl* ®t9 *ftS| fttl 
9tf¥I9 9tfttl It'S 1l *tt^1 ^19 C9C9— 
ft|f^9 *119 *1 ItSl 9t!5l95 C¥I9 C*I^t I 
^®lft *1^1 fertilizer ¥919 ft 

¥19 ? Clfel 9t9t9tl *l*ftft 9tC9 C¥t1tl ? 
steel 91 *19 ft ftd 93 9f9tl9 ? 93 
9t9l 9t9tt95 9t9l9 C9^ *t**Wlft¥ ft 
¥19 9^19 ? *tl¥-¥9I* ¥t¥ ¥19^ C8l 
¥tl*9 ftll^ *C9 ? ^¥Jtf* ^Jtft I 
^t*ft9 C¥1 ¥tC99^ C9 <9^ 4*¥ «9¥9t9 

Sil9 «9 ¥9t9 SM ft 9¥9 *t* I 

C^tftlsS 15 99 ftll 'Si ¥91 ¥9199 I 
¥t99C9 ¥t*t9t9 9f 99199 <*¥^1 ¥91 

9? 9^9. C9tl¥ 499« m^1 ¥t9I* 91 I 
¥t9t9 *I¥ Statistics 4¥^1 ftS Cl>¥99ft ; 
»D¥91 ^«fl¥* ¥99t9 991 4191* I 4^1 

¥1 *lt*twft¥« 91. ft*1 ^¥9f9¥« 91 I 
SMltfl^-fl C999 «^9 9Jt9tt9f&¥ 9J9*t9 
¥9t¥ *1, ft* ¥tl¥ C'Sl 9jt1tC*iB*l 

f«9tSc*cS C*«I1 9tl 91 ; ©t¥ i t9't 
ftll¥ *19 C999 C¥f9$l, ftftW, 9^ 
99 f**^ ftlC¥ *1, ft* 919 C¥1 
¥tl¥ 4^ 9* subject-41 9I9J C^t9 
C**11 *19 911 IS* C¥*t9 *frjtl59fe¥« 



fiitn**, 1972 3 ^JtWj TO 709 


•4tfatt* a^a 4f*1 cfeffaf® 4*i C*ta 
fit® to <ro fiwtta* na -rt^tcrt to 
fit** ®t* JJflT *t&T* f *t® to— 4*1 fa* 
4*a® C**i Catf ®tft* f*t® ?tt«* *1 I 
®tfi Indian Statistical Institute-4 
4*fet* Safi f*at* csfcl f afe I ca* 
to ®tatca* «atca fiwfca* atai ntat* 
fl® TOtfl CffFtl Cfttai fi®M 

Sfeataj* t5 ®ttai nn nt«*i *tc® i 4* 
ftata* ntfi can-fitatna a* fi^tatcaa 
c®tf ntfi, aft® cftaai atai fiat* 
fat* ®t*l fevatf nt* na* 5Tt=?l asja 
fiat* to at® ntcai *jtftc®ata 
ftft* ftt* nt® ®tat« nttaaa ca, 
«wet ca a* fiat* ®tcm ft® at®*, ca* 
fiat** enttf *1 afa *ata>|5fct& fit* 4-5 ata 
catf a$a it® ana to fro ntnt® 
ntc* utftwata csfet*. ®t*tn ntatcaa 
t* fcnfta to i c«tfat®i> fit® afa 
ata n* fita* to toi®. ntaai t** 
%fn ® f *t< uni i 

f®fi aatna—cafi, ®tata c®i %<% 
atata *t® «rtc*, ®ta ft* aa* ft* 
fefr® ntatai cf ®tta ? 

4* *f* a* fan ft® ft® fan fefri 

ca, ntfi 37 as* nten a*a 4*tca 
4tnfenta ®aa ajtaa cftattl* ®*t ft* 
St* we 4*tafta 4f*1 atfi< Cftt* 
tsnta i 

eftattfi f*1 to* ®TOttf* an 
fcstfn® to Wf i antna “ntfi cft*t*l* 
wtfai’fca ft* atcai *f* $t* fefitf ft® 
TOfenta 4*< ca* fafitf ntfi* $t* 
®tvn fi* fofi to flat* nt*i fafi 
TOtf fn^t^cf ntna ftafetna i wa 


caa^nj atsj* nt* cam at* nil wa 

strong principle ® n«, ®t®t*, 4® fi*®*! 
fifra-af ffi ^tfatc* fiafft* at^a 
at??a, c®afi a^a* \° 

4*c®* a^r*ita ca 4f®a a^ 
®tvT* i cftat^l ®tatcaa ®Tt*itc*ia- 
%®a; ^ta ®t*r* ffata caul* ®tatu® 
TO fat* a?tf catf ®iata ®taai apti*i* 
fft* ®tfa cft*t%cf fat* fifiMi f*tt® I 
ca* aa* sta aatta aaa atfa^ catta 
fi«ita ®aa ®tat* TOt* «tt* «tf® 
faa* ®tattaa a* f^ai*, a* to* 1 ai 
4 * *fa ^ffei fig* fit* c*t®ai ca* 
aat** ®tatca* aa cattfa atf ®tat*t 
nfas? ®aa fi a^*« ftaficai I ajtal 
cftat% ®ta at^t® ®t*tca* ®t^ caa 
w ®f*i feat* mftf caa ^t? na atfl 
atfl a^caa atf ntatn ffat* fit® I 
ajtai ®t*taa nfaattaa ata eft*! 2 !* 
®ta* ®tntn ft*fia i «ata* at®i aaftatf 
attfatt® fa* fital I aa® catata ftaatai, 
caa«t* *®Jtfi ®* nfaattaa* fetal I *«ai 
fi*?t, fe*attaa ntata aa cam fat* 
can catf ntfac* fat* **twfiftc« *oaa 
aaata fain ®taa* ®featfe® c*t* cat* 
^fea ®{*a (Edith Wiss) ®tat* C6t* 
®fJ a^, ®tattf ^a ®ttatt<tafea i 
®tnata ata ®ttf feai ®tfi ai, 1929-4 
®tat* «{?taa aa* 12 c*t®n c*tft* 
(Wine) ®tan catf ^nat* ntit*, 
ft* cata nit* ®ttai * ca ata; f tan 
«a catna TOtaai f*a nit* atatata ®t® 
c*tft* at*it* i ®t* fit* ntnatai ntattf 
na ftafetaa i 4* 4fea-4* at® 
caai 1948 ntta ^*^®taajtt®—fin a** 



710 


l'25i 121 ntfn 


mt* + frot* 


lor ia"lni to cth. ffi to rttcn 
C99 ¥H TOft, '499$ tjlfwfaw 

9$9i ®t9ii cit¥ TOi¥ w 

infill it$ 4f®i-49 w 
CT11 ¥9 I 49tC¥ *®tClt* 111 C¥9fa 
®t9 TO <W lf95C99 ¥11 9C9 9TO I 
®t* ¥tC¥$ 411 1« ClCTftltl Cl C¥t9t% 
9^19 jpm ^9 ¥& C1C9 ciw 4¥<, fctfl 
C9C9 ^9$ life ¥Ttl* ¥t¥t«tC¥ I f¥$ltC99 
¥t« C9t¥ 3fS9t9 TO C¥t9t%9 CTO 9t9tT¥ 
4¥$1 ‘Clltn'ff 9C9J «3ffCT ClWftl I 

c-i^itci^ $t9 ¥i i fcft wfaw® 
ItPR fl lUfi fc*IW9lTO 111 TO falTO I 
Wtl ¥tltWT «Tt«t«F ’©TO CTOtfl 
CTO itltl fro TOC¥ "«lt9tt99 ^¥91 
13FC¥ tffftWtl ¥99f9 TO ¥tlt¥ fTO 
¥9C¥1” 

<.¥t9t%9 4fe aw ¥titwa 
C«lfTO% ¥l}lltC¥9 ^9 ¥tC¥ 4C9f¥1 ! 
4¥ ^®9 ¥9lt9 Cl, $ft« «lt9tC99 

«Tt*R C*lt¥ I «tf9 Wtfl C¥t9t^9 ¥*% 

TO $t9 fifavifo ^fclt’fc ftltl TO 
'Sal C99 *9t9tl?9 4f% 4¥T>1 fall 99®1 
CTO fefon TO «TSJ«9 ¥9lt9 I ¥f<9 15 
¥t^C¥ C99C1 fill *lt9t9 it it* V9 
¥t$t¥ CWl CTO—$tC99 TO 
ifil TO «ltC¥ TO TO ¥11 

Clfifl 4t9 ^t$ 91>1 <41981 9Jt¥l- 
C5$lV6 ¥tf5C9 9t¥*1 f¥f% I CSfTO^ fTO 
\C9 \C9 9Jt¥tt®^9 M 19 $®Jlft 

cutwi i il m itc^:—ututi 

ftC9 ?tfro ®Jt?T9 9?t9 fc*TC9 4E*9 
9^9t8l ¥t91 TOfl CTOtl I llfl&l 
TO9tC9 99*l9 §9t9 ! itTO 1^9 ¥9tC9 
1t¥rC¥9 fclC9 9t3f9t^t ; ®t9 9tE1$ ¥¥ 


4t6fa Wl» ifctW ¥C9tC9l9 Bt$ TO, 
¥t99 19 9t9ft9tl lltW flt9 419 33$ 
Itltl (TT»1 I 9l\9 «1tC99 9f9 \®1’, 
'B|t9 <9919 C¥tC9l Cl^—9^ |^C9 fl%9 
TO I TO¥TO1 ^tC¥l fit! 
<99tC9 >a9tE9 ¥¥91 ^<tC^9 9t9tCltC¥ 

‘I5t’ftl 9$tl ¥C9 9C¥9tC9 

“9CiS 9C$ 9^11 lt¥tl”—35i ¥C9 99t^ 
TOll f¥C9 C5C9 C5C9 Cllltl I f¥ 

C9 9¥C«9 sky line C9 ’1t9 f¥ 99C91 I 

17. 7. 63 

¥tl ¥Tf99l ¥it9lC ( f9 1f9tC11 Cllt5 
C¥tcfe*ftt« C1E9 19tl C19TO 99l3r9tCl9 
9C¥ 1926 ltd lt99l ftltll 3C¥9 
TO «9^1 «C?1 ¥C9 fltttVI—C9 9999t9 
^f¥ 4¥^1 flfaf® lf3|¥tC^5 ClClf^ltl I 
419 Cllltl C9^tE¥ «Tt9t9 9tf9C95rflC9 
f¥C9 ¥vj>¥ ¥C9 C¥fC^9 ¥C9C¥ 1 C9$ 

¥llc9 «(t¥tEl9 f¥C5 9C9 C9tC¥fl1 9fC^ 
«(f9 9E¥ «fWj\ P)^^r¥ 99E¥ I ?fC¥9tc« 
‘i!^ 'Sisj 49t9 C9:¥t9'"tC® C9C^5 C9C^' 

«sf|9^[ f*l^f4¥ Cltlt^l <*E99 4¥$1 

I 4C9tC91 fn¥9 ¥91 49 s ! ¥E9 

¥C¥ C9tf>^ flE9 ^C91 I 99 ^CltWl 
«Tt¥9Cl9 ^9C9 ¥^C¥9 9t¥¥ I 

C¥tC^C99 f%®E9 J¥»lt9 I 4^1^ ^C99 
‘cctl’fel (Dome) C9$ 9C9C¥ ftl 

f^®C99 C5¥t9l 4E¥9tC9 9®t*f I 

C9$ ¥l¥¥t^9fF® ¥tC¥9 9WC9 

9t¥l 991 fICBfl TOTO9 flTO itcil 
fill 99^1 «ltC9l ¥C9C¥—9t¥9f9 flC9 lt9 
C5t9-¥P[9tE9l ¥1¥ ifa C9^ I 

f9C9919 C®¥^t« $ 9¥9 9f9l Itfl^ 
991 I 9Jt¥tE®9\ ClC¥ C9«9l ItltTO 



f®C3?3,1972] ' Til 


fflfe ffeft 3tti? c?ti> 3t? 

’•TfttP? fat* ftfll 3»ftC33, few 

3l«31 I till 3ft3tfi>3 31?) 43f3*t? 
4**3 3jtf33ta —fefa« 3Jt?3 

c*t?t%? ?tai fma «w ^ c¥tflt% 
^F I *lf%811 faC*« <(3 fa fa* * 3tf*^ 
*ft? 3tWi 5l6fel *131 *fc33 433 ^fire^5 
Cf^fC* fe<*3 I ?fa« 333 C3*& 33 *3. 
17 «rta 14 3^C33 c?C33 31 

*ta '•^rfc^ 313 ac3 ^«fe c3t3tifa<5f:a 
^3 3W 5J^sjt=T 3t«ft?l3 ?1§ 3T^t3 *31- 
3t^1 C*tt31l 9J*S Off wz% «Tt3tt?3 
333 4v4& «t?t cat*t»ft3 fe*3 fac*i3 
C*tC3l 3 ¥3 3t3tuf¥1 31 ¥C3 1 33C33 

19553 ?r^c3i3 nc? *a*f 3 < ®rt^t*r-nt ; ®t»T 

W* *£3 C3C? I C3 333 ¥t3 m «T3t3 afl 
ffP!3 $t? «lf3C3F31 * iigidity-3 *Plfe 
3*3 '8T3t*t3 C*t3fta I «W ¥’ftC33 

f*rf=r «f*rt=r a«) m3 ftft «rt5?^i5 ^3 
*tc*l 4*^ \*>?\ -sfyfe? wra * 3*1 
C*Tl?« ?HC* 3t*C33 31 I §tC* 
MWt? *3C3l *3? 3^ 43< 313 ^ftiw 
C*tC3l I Plfel ^?fe 5«3?. $t? *3t* C^CF 
3f*1 fefF^ 1*C31 j C3I33 W C*ifel «tC«lt 
*C*1 I 3^3t3 «Wt3 3$ C3 33C3 ¥t3t3tC3 
ftc*ia 43 ^ «rtpr? 33*t:33 t?t 

fa^rfe* foiffw^ 1 feft ?at3 *rc3 

cm ^f%3 fa:3f3 nc^rn } «f^3 

33 331 «jtPlt53l ¥33t3 I 3t3l- 
Tf$ 3t^ fafattf C?3t* 33 31 C*fe *tffe 
C3E^ *3C* f*3l I 

f«ff333C3l3 C3f 43<. 3l? 

tft V 3t* 

43* ?t*J Ffatt«f 3—C33 <tffe f?«t 

«rtpf3 ?t*t? «UT33 CTI >433 Wt* 


3tWtW 33 f«ff3C33 3fC5r ^3 31? ftf^? 

?3 311 C?r3tfSir«tfV3tl Cm 
33t3tC33 <433 «tfe fm? 3J3?t^ f«lf33 
*TC3* C3 3 !l-^tf3 332ir« Pin C3C3 I 
^»t3l «433'Q Of33t3 33 f«ff3C?3 WWfe 
CTtftW* 3t3C3 3t$3 3C3 ^ff^C? «ltlf l M 
*3tfel ^?fe ^f—¥t3 «rf??1 <4^3f3 3t«Tt? 
C33C^ C3f3C3f?3t3l C?33t3 CWtftCT 
«T^3 f«F^3l ^1 ^Jtf33 3t3 «ftl33 
^33t3 TO¥ «F? I 433 ff 3^3, ^||«rt?- 
3JtC'S? C5C3« «1C3?F 3^1 I «T3^1 C? 3f«J^ 
fesfs? f>cf mn? C3 f??c? 3c*?? C3fe i 
43tC3 <4?J W ^f3 I «ft3?1 «TF3t? 
4:3f?3t3 I 3f3?t?^ 3¥t3 lOfef? 333 
<43t3 C3C3f 100 3t$3 ?C3 3Jt3t^3 ^rC?t® 
(Balaton Fitted) C3t^C? ?t«3l C?tl31 I 
SJWC®^? «H3tt3? 3f3-?f33lC3 

«4t gfe 0«tC3« 3J3’?1 ^C3%33 I 3Cf 

43tC3 C3t«t?l, ^t* 6 ! ^3tC33 W3, 

3»3t?tC« ^f33 3C3 «Ft^tC33 3C3 

^t3tC33 313 3t&3 C3^1C^5 C3C33 31 I 

ft 133 3JtC3t? (Gabor)^ «f?3 f?3 «4?t? 
C3tJ^ <313^33 ^J<31 *t?%33 <<|^^ C33 
«tt»n *t3l ?f??3l' 3ft3l I 

lOfet? C^tC^3 C3C^ 3«31 ?C3 3t$3 
^ 3^3 <4^1 3ft?3tl 3t3l ?C31 I 3?3^t? 
3t3 W Mortonvasar l 431C3 Baron 
Brunsvig-a? flfta 3t3t3 « «rt3t? I 4$ 
Brunsvig nfirctt?? 4?(8 C3C33 3Cf 3^^ 
C?tt«3 C«TC3 mftl33 I C3fe ^tferfec3? 
^tC3 ftift ^C3^3t? 4^ «ft3tC3 «aC3 

cm«3 43^ 4fe Vtfecfec3? f^ft 

f3feftl^ 3F31 3fC?F?l33 I Pit 

«fl3t? 433 ^ CW53-43 *KW P|fC3F 
C33r» 3t? I 



7X2 

*<rtai aa maa $ta *fa * $ta 


aaata «taa *rt*RR ai *-ataatai caeac* 
®tt ffCI atfaca ftfef**t* *ea I 
at*tta &1 *taeaa *W1 tpri *«TF* 
faatfc ®ta nftfa i mti maa aa*tat 
mfif*t*l5ta fflat^ taftfi&t—atal «*t 
«rf®iteaa *af, a*eat mt atnteaa *rr«n 
Rewcaa atai caeae*, ®tt ^ «¥tstca 
*t* I atWl at^l C*e*eaea«eal f* 
^taC 5 * get Ca^tC* f* aaeai i ft* sir 
** CV I afcfR*Jt«l *t6a-* meaf*—a*Caa 
afaTate* a*eaa C*tCai C*RlR* 

4atca *ea C«ft*a *1 I 

Rtfaateia aCW *t&C$Caa ca Rfltcalfel 
att* C*tC®a at«FtC®a C^’ffet'® at«fteal acaC* I 
«tf® a*a naeaa aaa R^fa* c*ia>®jta 

** «W f* ** C*C* cate* RtR 
C*tC®eaa Rtf** *aC® I mateas CW«Rf*I 
aaesa =rt=n *taata cnt^ta atateai m* 

*ea catc®eaa *ft Rea c*!a?«;teaa 

®tfa* caai I visitor’s book-m =?t*l at 

*ac® *ac® sica cateal maa m® te-te 
ate* Rea cat Rtftft atR# « *cfca aeaj 
atai Reaf*e*a i caa spNati *1 $:eaa / 
*ta1 *ea Rea's, ®ta *fcas ca cat* *® 
wr* fafefa* asai *ea faeae**, cat aaa 
f®R caena * aatc*a *t* cae* c*teai 
aitat ata fa *eaf*; f*i maa $te* 
Rea mu £*-cs, ate* aca "atae® Real ai 
®t® *tn^ asea nca ata atns i” 

$\K c*te®caa atai at* *ea Rtata 
aaata Rta m**a *a*an ^a»eaa iR* 
ttca ajtatfca ^rcar®. 1926 atea *faa 
ae* caatca Ratal c*ft*c® caai 2eti 
cae* caeai i caatea *faa *t*a *ea a?ta 


[ 25a a*, I20wm 

ajtatfea cac*a atea «*tl *tarfaateaa *^i 
*fac* 'Rtaasa *ra *ireaa ^ti *atra 
agratae* caea ftta afta «teai *ci 
cacaa aea I m «i*ea 'aea* faateaa aeaa 
fe«<a ^rfe* ataf^caa ac*i I *t*r- 
faateaa faesa ^ata «al a*a m*fc| fea>a 
Real—caatea *%eaa *ta ca«al *a I 

«itaai atatfea die* «raca m*^i cate^ca 
at* car? faata i *ta«i *aata ajtafta 
seaa matea ca fac* «itaai 1926 atea 
*faa ae* Rata caatea wftateaa «Fe* 
aftam atsai ata fa i seaa *ntea m*Ttt 
cate^ea artvtai aeac* i mnteaa aa 
caateatal caa *ea CTtfeaa^cfJf aftate* 
?e^ *etaai atena ntca fae^eaa cate^ea 
uea ateai i 

m^ata cat ’leateai facaa if® %m 
cantata atai i caatea *fac* Rea mai 
m*ti at* ^f®eafaa; f®fa cat fe*tac*j 
4 atta at^ai * ®ta t^faRf *ea 
*fa®i faeaReaa i ^ta *te®a atfB ateia 
cat^ta n^ata aea 'atateaa at® Rea* 
atea atft ca«ateal aeafta i mt aa *fa 
«rtR ae* faea meaft i mata*ta catc*ai 
caca «tfa *ca aea, *ta»i ^e*a waalata 
meaa ^eateai f*Ra c®1 f*gt a*i ata fa , 
*te*t *t aa *Rt at mai atea c*t ata ? 

*ttaai cae*a atea Rea cat at* 
caa *aata i maa cafa cat fa* at* 
m*ti faat& catti a* 1 !*? aea w*atR 
•tarn Rea aR*caa *tai Reaii alrc 
*faa *itaa» m*ti ataeaa *e«a ^aea 
aatcal, ®ta atea *faa 4 atta >aRf«r * 
at^ai *fa®i maa g*eatataa vtfaa, aa 
aa catatt *ai *cae*i a?tarata matea 
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nlhr sjwi *ra totom to 
^ara ataata «rw j* catncia 
*rtcat*a *ai atafca, tot« wtaft* 
wtatata ww *rtaca c*jai ?.m* i 

wta <atara ^ ntacaa atotl 
amto; to *ta* asa $ta$ 

^aa^a sjf® mcaa fensta c?«ata aaa 
toi <aai ^?c$a fcnca atotot^i «*fci 
ca f¥ fa§) <toi fa apical i 

c* ca «rtfEte $i «rtf=f ai fai $ta *tc$a 
*tc«ra *[& *faa cs^fata c*tcat$ at?® 
c$i c&, $ta s;caa $traa ac* ^tcai 
toai *to f^faciJ ^fata ap?i, 
*to ata ato ^t$ fa to atat*, faai 
■rtslto wrrt toa <$aa «toi 3,caa 
»ta— 4 ^ atfa a^srata it^a! iqtf% 
atto *faa *fa toafa a* to aacai 
“4 at sa^ata ^*a. fas qfafei c^sr n 
aaa?” ca acats $nata ’Sftw, fas 
toil jT fafta atto afaa if$ 
flflFrt CatC^I atCT ^ ai I 4a C&Ca fa^ *!1 
ataca* $twi toil1 

»ftS&1 CifW *ltaai C*fqta toatft&ta 

astca i to to to <*m «ita toto 
"afatcfctfaata to, «<aa aaata\ tta- 
*tt$tca s*ftsfa$ acac* i caca 

cato 4cai, an a*H aaa w jwtsi 
ca*r toil «fc?aa$tcaaacaa—4§atca 
1925 atca wfaat aatotiaa ac«r acaa- 
faa caca- totota, to 4cafa atata 
Ctf«tC$ I *to “CTHfr Wll" atfa «rtft 
afa ^catoia i $ta ca oiwStJi to 
C>T CaKta ? «tw* aftSta apt *tlf I 
vwrt ^ai ^ta to fV^tsr, 

*tl ^ «1tHW *vs% $t^ 


caca »rcv f^»i at^caa ¥tw-^< 
^aata i c*ical8 4$^ $a*n cnca 
4to 4t>r ^rrtft ^t$ win a»K»ii 
“«rt*ifa c$t*itc?a ^sr^caft t? 1 

'Brt^ta W 13 a^a aa»r •, ^ta 
^faa ^caa *ac$si I ^t*ffa 

c$t*itcffa Tfw 4$ c^Vf?iq Tv\ 

ca ato at^t aca ^tac^a «itfa« *it*r 
»rc«r c$tatcaa aca 'qfa^ta c$tatc?a 
caaata i • ^tata ca^ aunt atai 
facac^a i ^fa arata aaa $1a ftwa ^tc$ 
al ^ca 4^1 ^c^i $tc^ to ata ^aaa 
$fae c$tatcaa ^ofcaa wmv c$t^1 <o^l 
^fa a^ a^ca faca toto i $t^t^l 
^itata <to ca«ai ^taf^a r 

«itfa aaata ca asf^ fei «itfa^ facaftata i 
ca ^fa$ *ta ^itata ^t$atai arf^ca 
aca aatai toaa faffaawi «itfi 
'Bftafa aunt-iia ^ti cac? cacaf? i 
c$taai af? acai «flfa 

»aafa c>iaa f^faa faca 4c»r c$tatcaa 
cwatc$ ntfa ato bc?i c«tpil i 

■Bftaai ^nca a?iata aca f^jxa $ta «ftto 
acto^ta i c^cafS ^ tt^nt^tc^a 
^5tat*i c^ftsitcaa $tasft^ ^ I «a^a 
’Ptapalt >ia 

a'^C'ra acatasia aaafa aiaiii atc^ i aafpii 
«tcai tsjtfa atcar atcar 4c«ra 
^ai aa i «itaai csta 

•itlto, ifa arafo cacaiS tHtc$ 
lt*ltc« f^ca «awi, ^tc$ ?atai ifai 
‘a’patai *fta ac$i ^fa fac«f ^tc$ »it 
^ai, $tfaa ac$aa at»r 1926 ntai «ita 
«itata ^ *ai +v$\ ^t^c«fa 

^fa ^tanaa ^acaa—^fa csatca aca ^rta 



•it* * for* 


714 


251 a*,121 K1T1 


*atfa atci TOc? i 4 $faa catcai TO* 
*rtata ate* ca$ i atfaca 4*ara liatat 
a'cfctartata ctfcfcca 4ca $cafe faewa 
c?t*tea atfaca atiea aca; ci ??1 aca 
4* TO fensta facafei «itatc?a i ^rlsrN 
fitter cal afretfa^l 'atata atc^ TO 
Bt«Thr «ita fag ?tc® at itfti cal 
TOatat! 'itfa al w f?c? feTOatai 
fas 4) area ac«r 4| 37 aga yrtai 
TO «?1 CflJICf I af®j| ^??C* TO w»n 
«<l srsta ifm deal 4l ifetfaTOa 
sai «itfa srtata “TOa ac* ^eatcn” 
alatatc® fccsra ?cafa i <4® 5 =?a faa 
c?«tc® ca «tfa faa aaa atatcaa clatai fat? 
aca f *c®l «rtaai fTOeal *c? cm 
c?a®ta i * aa cac* 5c«i caea TO 
TO faal aac®a “«a ata 5 ! ai sc? at^ 
s*?i ftfc® fen i «raa ^?a ferfen 
TO* reaa a* 1 ; cat®M sea at%a ac® 1 
Itcfcl to TOtats ail afa cacsaaTa 1 ! 
sea ai% ii an ?” <§f 13 aseaa cstl 
can ft can TOteaa c?aata cate® ate? 
atca aca TOta ^cata *ifac®l TOat* 
reafa ®ta atafa* c?nta mv aatataal 
'Bftnm sea «tfa®ta i 

twft \ta ^ca a? aascai caatcat i 
ca aca TO facia « sta «rttil TOtcaa 
as, aa f&ae® itsaia i fas 4<ra , *ca* 
«iaa-aaa an facacs i sties ^taata 
ates TO ss? a'? aittf ratfasi attf ®*1 
4TO atntai?i TO call cal TOat? 
ltait®!eaa assess staTO sret* i cal 
37 sgs TOTOs as TO faa caa 4* 
srac* cstcaa ataca c'sca Wean I 
aa^aratcia ata aca tou “faa^fa cata 


catata «rn?ta a^cai ai, ca? ca TOta atai 
aesa faa«fi r 

alcF caca >n:a atflca5 Wcas atcai 
^afa catena I%c? faca aacai—a^ atV i 
^faa anr «ttaai >4cafaata 37 aaa *itca 
<4^ fa^Tc^a ac®l stfafac^ 
f»fcaca ia a eva a^rca §c^ fan 

4aFfei «pca ^faa ntc^a ^faa call fea 
4cac? «ft«itcaa a^ caca aca I ^TJflS 
toi af^ai 4fffc? 4ca aacaa—itaai 
afl^atcaa caafa «ja «*, ^taicaa a*taa^ 
aca aca ^®ra ^tw, ?tcil c^takaa 
cnca «p ^fn ?a i c-rntca 
f^c?a ^t® 4f^ca c^Ftcai ac® at^c® 

aac®l sta^ ^ c?} ^tfan 

faa; aacai ai ^ca «ita ca 5 ^ 
aai atca at i 4ate? artat&a ^rcat® 
whr*n ai cic? ajtat^a ca t ,^®tca (Balaton 
fordvar) a^ata t 4 ^ ctfc&afct* 4c^atc? 
cac^a aitaftca afra ?tl8c? 

afaata atra^ ^stcic^ 4ca l 

cataata cac^ wta 4c?f?tca atc^ aca 
4^tai faaafaa csrtarti I 

catata a^tca^ 4 ? ac«r cnala ca^ta 
^jt^^Jta «rtfea i caatca caai 1^1 
TO $a atai ^tc^a ^tcateai—f<F *ca 
?t«ftat « ^5ta®ada am fasiftaa c^car 
a?catfi®i ^c® itca ate® ?e^i 
cacia^ fen^ta *cat “c?ca «ita caea, 
faatca fafac^” afafa «ita Tf i 

®taica fafa enfae®^ f®fa «»to 
* acaa ca «itaai at? ^®ta 'qfefa ?e? 
ata» c?c? at^i ataca^ aaftl cac^ta’i 
«rtef ca^atea Pre? at«?l c?teai i ftf 
®tala emt itata awfl I atateaa 
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cia «tct 55 «twi •ft 3 ?! «r?*sfl ^aai 
^ttqafft c^t^i afcai ftrwtql tat?” 
Tsta®t tqfcl q?wt cqt® c?atqta i 
ffacaa wi ^ at? iiasi ^.ca atai ftfr 
ia^itiJl cic® 54^ ®fcqi qtqc*l i fas 
cqt fta ats cacti qtafa fcq| 5 * citcqtcati 
=3* i cat? apr tqfci 'qcait-i ttf>i fiq, 
^Itc® atfi aca cttcai tact^ia cqcnci i 
staa at®fci srti qaqta =ri i aarqata 
qtai faas taata frc* ai fqca cac?t 
*»pm ^tae q*tcq ®tt i canfst c^rca 
at^tl steal%a 34* laqfsn cqfaa qitcq 
catafcai, at#t ftca ate? fa^cta aaa 
«itata aTfafresatc* Sa a^®l af**at? 
TCI 44<. €a qrti a:a 'atata« a^fsi 
^ ?*t sfta*tta 4?* faaca i ttcit 
fatara ?c? cnqta a^®i fac® i ucaat 
a»ii qtw 15 qiar arcaftq 1 «tMk?a 
atl^a ft&ta mtcfcq 44*s <j®tatcqa ^ta 
m ®;?cqti flcaficqa 1 

a^ tta neat ®rfatm icsr fa: arteteqa 
afffc® ajtttcsafa «tcat faftl q®jc?a 
c®ct «qtfei fjifs qfaqcaa ajam ?Ttn- 
esafa ®ttq cnfr&S fa: ftwfe (Ligct) 
a^®tc® ’T3tnf% , a tcaficqa 1 atai «ar® 
^cqficqa wat ^faftr catena itwt 
cqfsta’la ataica aqc® citwi ai aw aqata 
qa? cttcai aitai® ^sa taqta an 
it? cicq qaeqt >aca «jtaar wtatcai, 
itai it?ta*tc® aafsraNct 'sal qf®)t 
?twtatw; $t? «rcat at wra ®f?te® 
icaci, ®tt St? cqita qcw «m 
^at qfas? ajtw 1 

satatfa *rt»i 1 eta tea «fMa fa: 
qjtctcqa atfr *ftfl?i aca atacaa cac? 


^tft qitq cact 9^ «?* | catq 1 *atta 
qatt 54 ®twi ®twl ttafa c^qi «ita 
«itfa *9^eai ?ca cuea esc? ca*Wa— 
atata fenti cat, cqfaa ca^i 
®c? spataf® atf4®a cac? m atfac? 
cacaft 1 faca 8ti at^?t *rfa 2c^i atfa®a— 
ft tacai 7 35 c®i aan tai ? atft 
ftac® ftac® caq at® c?tcqi 1 

«rtatc*ra a^a «rta cat®tat 
ca«?i ^c?% cataata 15 t ^ntt cac* 1 
«4i'a ^tft «t: c?tat%a it? ficaa 1 ®tt 
«ta ac* aaa fa: aitc^cqa atft caai 
citwi a^c^t aca c?tcai facia a^ caa 1 
atatt c*tat%c* aran tea ®tatt ^tat? 
a^ 1 aaata “af? ntcai ajtaa ettat^a 
ntfel ifa «jtatct fa« i* ®icatt aacaa 
“«itfa 5a cs£i tacai fac®i afr »aaa 
ai ntft c®tata cacia 1fc*tat? iff^c? 
cacai fa-sat i” 

aaata ?jtaaTtnf®caa caataa aca 
^^f^ata «fctacaa ^ftata ’fejflS^tJtq 
«itf*tw ca? ttqtn ttcqfsai, ®taia 
«tctqa facifSa t*ta>i 3 §d> 11^1 c?fct ltl 15 
ft: i<« a^®1, ttcitsai t®Jtfw l ^ta ^tc^a 
fta^ ajtitcaiStitq a^?i « 

nca c?? aca erc^t^caa ntql 1 ^r’ifsata 
2cttc® atft ftca cic? fcrft «rtata stac^a 
qa? 'Sa a^®l ajtttcs^c®—faa? ic^ 
vffo* c?i?cqtc : « fasatcaa aft?ta it?1 
*\ tacq ^a-?ta fe?fs tai ’qq^a 1 cqfaq 
'qtiata a^a aqi qfjjt 35 «twi icaftq, 
ttai xitttt c®i «it^ttq 'Qa atit? 
3?ci, 'Sa ttci «tt? ‘atatai’ ic? §cki 
aqwt 1? 1 *itatc?a atli® cqfta^ ?cq- 
ficqa a^®1 uac® 1 
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It? 4®apt irfl belt's? Batll 
n ®ata cat® catatt® 6 ti cat® cam i 
Ira at 5 ® 8 tt? a$ta fat® 1 t?tt®a 
Sj'Ffa 4 ®fci c®tttn 'Bftatcaa ®ra art®i- 
c®aft ftata c®tt®a 4 tcat®a i 

"Wti 4 ia ’taa, ®a®t®ta at®i 
aacat ®a, ®tt catena catai Ff®tta 
*it®ttia ate* an at*ata ®aat &1 *at 
stafta i 4 taa «rti$tfa® c®t®®m 
ft a®a fun ®tta an ®tt®i ®ttaat i 
la faa 4 taai fstaai a«ai gen, ®tr®t t*l 
fti afa lOifct* am atff cw ai atsi 

ft* as usual ca? at® Ita attain 

at®rai afft ftat® I ntata c®j f®g 
atata c®i cat, ®g; cun cuca 4 fa®-®fa® 
can 'Bfta attar ate® ^tai ftTr^ 
$ci ca«ai i an ^fea ®®®r s i at#t fata 
ntrai i at®, aa gsciat Ita utrg, 
win fsata ita cgtcil i 

4 faea« nt®te®ata ®tta clfar®<et 
feateaa frig 1 ! *4\ gra dfat'sr'fra *rgi- 
ftfaa cata ®ti>traa i cifat®^ na faa? 
ntatcaa at® can ®ta si ntca ia faa 
ftcaci an ntga i latent an atata 
®n fgtai fag nfateaa ®rwt aftai 
fafgta fan a?ta atafgna i 

faata ciata aaa a®cat ntiata a^t® 
aatai—“^tata % N %at c®tattaa 4 taci 
ftca ntat® gca; «ria#caacai ate® ca 
nagi gai caft an «rtiata ®tegaac® 
cata cat ca ®ai %at «a<, 
atatg 'fia atai fat® f®g caata ^a®i 
ntw can I fefa ca ’fcjtfG^ftata aa 
cati ®taa m (D®^i «?tft®tai ftfta 
ftataa tablet ^c® fata a^ ®i fatcacg i 


ia ®taite®t ^fa ®ttaa fag a^a 
nttfail fat® citatga i 4®?i cata ga 
®ai ntn ®ta fa i cat? ®n ®ai 'erfattaa 
mw cafci aau ®eatg ®ta cat® nta® 
ca^lt ftca cleat®, 4 iat® ®taa ata 
^ta c®ttai fait cat; ®tt i^ait 4® 
aataai 4® «ftatcaa egtititte® catafti 
ft® ®ltna catca ®ta ^tatatt c®tl 
®aata iaa ciita ai i ia iatat caa 
cat^ta ut® it®t® gtafti i 

wata 19ci i®tn ftfaaiaj ®ftta 
lO^ta cacatita i^attt® «ita 4®ata 
can fat® i 37 aga «itn ^®ttlcH» ca 
ftcit ^tatettfaatta ftita ita 4® ata 
c®tat^a ffef®<Mtc®, cat at#f^i cata 
4ita, ®tgt^i fefa 'afav-'efat® 4®| 
gfa $n ca^tna i ®tana nta^itatsa 
fa: ufttna atflc® faata astaa ®rtatc® 
ar«ai egteal—a5i ai ®an fa®t®^ nah 
calft®l i ®ta ita ®ra atff ftea 
"srffa 4®t a^ »f® 'ita fefa itai at® 
tata caWata Airport, at® fataa ®ftna^— 
c*ftgt® 1 a^i atm canta fata cafa 
aTt®tt®afa a^-at®aai aatt ^tac^a ^a- 
Ja fata i caa gt^ta ®n 2^fc® f®* 
cafaa 40 fafat cat i 

®ata cat® f®caai c’ffgc® catct 50 fafat 
atn i nfteg cafa acacia ®taa fafa»tta 
Vttft. (Craisky) 'Ita It^f ® cat® 
it^catga «itatcaa ®rcw i ft fa fat® 
'fitatga fa: (Giberty) f®fa 

«itatcaa ^itaitfac® 4*tca c^spataf atca 
®ta® fta ®tf8ta utafttaa i ®tit?l tft 

captfaa ^tfet'Sla (Kronir Foundation)- 
4a cat^ttCf carattaa 4a^ apttft ®ta 
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CMltWfa I 4:??^ «ttw 1 |<B 

^itr»r fs :??1 «<:*ifo»R ««* nt 
c? <iwt>i ^■sffHt^Fw^. afriS 
at* «rt*f=rt« ^:*e from I 
^ ?** fefa T^Ttcro m TOi froifa>w 

C’lfet 5?$ «* *¥* appreciated 

<w cnl ft*t*t*l anpnrl *:?$ **i 
aft^JFJ? *^*f ^1 f ?3 ^*:* a|*m I 
crfwTO TOtar *??t? aiftfan ^ 
^tfecs’f:?? i c»i$ Bt*it?t? 

to* «<wtw f^pRtc® Q? ®t* toRr i 
«ft? 4:$:a Rt**i dW^i «fatfe' 
mzm *t*fa* 'Bfff*r:*T 5&fa C?*tl ***fa 
TO % *:?:§ I Air India cTOa 
*rtftniff»i «rNt:?? to i *tw "crot* 
atifc m «rt? ?ir*rt? *rt:k ni i” Rtft 
wit* Rfat* at^tm m C$t*M ^TO 
afmr* am *to ?*i:a ?ta ▼or ftft’&t:?? 
itt^FS ; Rtfir »fl*t* *f«*t? itfftea* 

*tCTl §t*«t:?? TO im *?:a *?:$ I 

c*:»if3 «p atwi aft* 53 <*fa^r*t* 
*ftpr i <??t:?a c»t* 4?* c^tcfen I 4?tt? 
*it*i ?1 wtftw-at&wiTO aifaftacn 
TOf* ¥tW* Wfal aftcfl C3 r tt TOffo I 
atatatfi? a:* 35 <pr mro *:?? 
*r??t| ?s:?? «rrfro i c*i* 
vt«f«rt»Ttw i m to** 
am*a *:** wffnn fail c? 3t* film 
wit* <?r* to* 1936 >rt:*i ftfot:?? 
cTO <swfa am? faft’fct?:* 55 a:? 
fonrct? cto frofai i wwftrn 
3ft«p a<5atc?ra toI ?^to? *f^H 
wvtod i to *tfal cfcm*it« 3$ ^ 
to*i c*lfa a ntTO* 5 f® I 3f*TO ’ifej* 
fa*it cnftt*i i 3t* mta to 


fnm TOt* 4 *$ to* fas:?? ha cto 
®ta <ron i w n*^t| *if «i'5j<*n ¥m 

3 CT =^»rfC«T= 31 arffn WtH “I am always 
a gate crasher. Wherever my husband 
goes I go with him.” ('eflft 

c»r«rt^l «rtf»i Sr* m «r:? ^ i) 

CW aplti% “You are quite wel¬ 

come. I am glad you take interest in 
his talks.” 

(mshitr* ’ft?:? «rt=?tfS5 1 c?m 
tf*l c? c*t?ta ^t^f* arfsitn- 
«it:*it5sn mzv Rtarf c?t? a:?i i) 

<$t?*r:?^ a:?? ^tc«m mtwi I 

*f:?? f> ?^*f agenda ?Z 1 

'otwi i ^>t? ?tr?^ *t:?^ 

<JFttfe ^efWiT 'Sft?t? 3 W? m sfTt=C 

ai:*r:f, ^ ^r?^t:i? ?:?j c»r >mw 
^tc»it 5 *n ¥*t® 5 t^ i ?|»i -ffif?f? f?:^ 9 | 
5 ^t? «rf? «ft*it? ^fti’fl 

'st^w 4aJ «ft?t? ?:? 

?>i:* *ttf? i art^ts ftw cb:? 

c^:n ?f? c^tnf? 'srf?!:?? 

f??^ 5 =11 «ftti| S 5 t*c»f ^t*i c^t^ffc^a 
^1*15*1 ^?ft flBtSt* ^t^l? ’fCT i 

w*it:^a ?**r c?t? >4?? 51 *:? i 
5? 5f m si : 5 ?t?t? w «if« ^551? 1 

W ^«f?t? ^sna 5? attractive, C«:*l 
mm ^ ft ftp ?«ii ft* «t?tfet? ^n:? iffs 
3 C ®1 ?**i ^tn 1 

a?!? mr:^ 55 at:^ «ff« 
*i:?ts 3 *rt$ ^t:w, 

c’Wt3 1 ^?t{5^a «it*it:?? to f*lm TOtw 

?»f:9i5f 1 nt#^j ** *f?:? srfit:?? 

f«wFt«t ?tittH ftwi 1 cnnt^? 
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3-icfc caesta'i w «r*t5 c^fattsa ^tnt=? 
*ai ^escf i 4* «rttsa stea« ^stes ac*r 
¥tsi firar *rcarca*n ’sfciaFts csea frcafa. 

CH$ HH *S1 HCH S?CH1 I Safari 4Cf 

stats ^>ta feiw csfan csr=r csea* cnea^ 
«aten cscas fntf—'Tftsrt ©sh farse© 
jFtfirc* safa «rssa I h^ch *itcai stffa*M 
asc© sracs ©fcsi stne^ii «stn esc* 

C*tcS*fcl 4© *tC5 CS &Ttf% CH'Sal HtHtS 

si, ^ss tfa©* ^fsta si 

? 9 FS StSCHl I SffatfB' faC&a StC«*H 
si sst$ fesst* *ca Seated 4tst? %e^, 
sa csstc© «u<ars i «iaesca «its hi csca 
H*?1C© C^tCSI <«tW C*ai Hfa, «ltw H^ 
CH^H »IM« I 

st#t 4i*r cstst* ass hi *ea cst 
scsa *tsc$§ srata sea bct cssts I 4$ 
Ctftfcw S3 s^ S^ fltafl, faro, *l&1 4CH 
ste*; «rfs*ta c*tfBsfs stfaHcsa* 
?^fafa i <®tai c»rew«f stata 

sea faca sentf i «rtfa «rta §ft c*as 
“sas sea; a? ssi T ^:* assts csl 
’ifht^i 3®tcsc$ i*\ ^tsc$ *tss? 
scafasts, <stasa stal fan esc*, 
atsi estes ^csfa sat ft*, fas cs ai ^ica 
©fa* sea esc*, *itfs ^esatea hi csca 
«ita fcsea §k© ntaic^l Hi l coasts 4 
fasca Sfae s*s© i 

^tlfaa '*tc* 'SCH 4CSfast4 cs 
^tCSfaft# 15^ «t$S CSfHC®^ fsuH 
«ffseaH ss fan $ta se«r oral *are i 
fats ^sfcsc’fc ^tsai st*c©$ ssfaatca 
{ifa* *ca fscafacsn i stra orFs sitstcaa 
c^Pacsa 'sfaca^ fefna nnfaata c*rc^5 
sch^h i cantata cfWa cnc^ «it«f Htf^H 


cHcra w"t^apfcf ©t^H c«rfnc©^ ?ea cstai; 
><i^h nnaj ^jra^» w \a:v5 I 
na f?H ‘afnata'e «i^sf wt* f 

Ht^vt af^ fnen 8fei a?:a cseal ue^f?, 
c*Uhi ^ 5ta©si chI i Ht«ai ch$ 
cst*i «ita 4e?a ^? N ¥C® nv ©f© i 
at^ c^t*. fae^?i 41-c^c^ fs : 

Htft fnca ^ch ?tfsfa aFt^fara at^ atafa 
^rsr l cn’ttCH 5fefa c^^ta i H^caa 
«aaj at^ca ca*a ^ara atatssatHi 
cnt^l at|*ti Ha^ta’I atH’ifH 

naatl sata I Sncaa «f-t^ sea ©tw 
fnea ««il i <st* ^fca^ 
sea 4i?iai fs^ ^ca \ca ftesa s^ata 
sea ’aeatesi ^fa $©Jtfir cs«fic»iH i 

^»J<hi I «lta 2^ s^i «e?a ^ata^si 
5^11 a^iesH es^caa 5i 3 ^ffaea 
cst^ *rata^ affsf5a fsi^N ^ae« cs 
Hsa fV faita s^^tsficHa 5 «[fHi ssa ? 
^tew asesa—^tfsHi sucai fasl, ^fas 
«rfsta 'sic^fata faiBa ^intela c-ta 
©sea; ©tanea ^tcai Htsi ^ta’tta ^ 
cn^cs$ ^te®rt 'sitfs ^afs fag 
ase« Sfafa hi i sfa cgt^, srtsta si asata 
ssi faes «ftHtr® ntaeai i affafa a^iesn 
*s©atca cs ennta frre^fae^ ^ta csc^ 
«ff^fasi faea§ »ifata courts ^afa> 
ssfa $Fs sfaFc© *ftaw ^tesi ^a ^ 
^itfia jfFstBe^ i” 

|F©sesi atca atca hIhi afs ^esa as 
4 Sfaiaj «ftsc« ait’fesi i srtfa «ca 
ot 'si^esa st«si css^its i sea 
fsess aFt^fa^ sea 4esai stsf «ifats 
?Ffaea fac© faea asesn— c*\ s^si- 
nFaicf ^tent esesFgCH— ^fn «a ^r i • 
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<sarift«ii <4*J ftn itift *rtri to 

Clftft in *11* flC®f3 in 
itftei, *ii« 3*j itrei, *ii« 

*£C$tfei «(c»i nftft feirc 11 <4to 
ftrei, fti in <4*fet« *11 cifc, tol 

cm ^fwtsil *c<* ^tc®« c*tcii ii 
cifc i \* mi ici ito ciartfl “nm 
tfffc” iciftii to in «itni i *fftft 

<4*| «lll^tfl* 1C1 *C*l *3 ^tMl, *3*1 
*10! I 21 1$1 *fci 70ft *itwi 
in feiiti f®fi cn $t* ftc® 3ftm i 
iftoilfe ^itlSc* mm-—'«rftft 
iiwft <ftft 'Hn, ifeft *itn 

«lftft 1t#ftl1*ft ci$ i ^’ni 4*sf 
nftn fan =5 fin fttto c*a^ fte i 
^nfs f=rcw ClW *rfttc?i IftTC^I 
^ft, 4*fei anrta'tc'e i niti arc* *r«ra 
toil *toi c&tn ic? *«<sn vs/t^rc^a 
ntc^ i ni ift *rt« cm fci in cic* 
90ft fttto f*ft cicwn w? sc$ 
lft5 1101 I 

•ft ftl iftlft I <ft ^C^ft VI* JTftl 
3T*Ft«T irafe *ftfcii cm i 4ii t4itn 
^050- «tft 90°y—95 p y vSftfttSI 5CTC11 
tin cin 20tr® ci^ in toft *?ftt$ 

C*tl *mi Cl afftft in Itlklftl 
Cl C^iltftl ftlfft* (Semmering) Clffeft 

Hto, <80 «ltft fejtftf flft* ^nft I 
wtiti cnrii itn *,nn, * 11*1 i^0i 
wrwi ifttn ^tnc^, ita- 
*ft »rr«f <4feint»ftt*3i inft i cm 
feiaiti cin feft srftifa* nni *rtin 
is lift «tm cifc, ^itu cicifecift, 
< 4 *$ ft-rft =n *n cift iftn 5111 «rft?n 
f* ^611 fttoc^S Cln *3 ? nni %i, 


«rtft «t*n wi ffeton 5ftift nf^\ 
Rn ^t»iwi i 

1926 ntr»i to ^t6in 

C*fttfiri _< fl I div 60 q!t»! |JC« < 

nwc^i fcnc* 

ftwt; c^rtf c?t0c«i nffli'® ?ii 
jft i ^^cii «rfH^n ’ftftrs vz* 
^titpri c»r^tc=f ftn totoR i cwfi 
citm »rftf^ *ri i ▼tiaft c«ir« wf^i 
c»rwi 5i— rtiti 3fei 15 ft to i c*fac« 

1 45 ftft^ I >ft« 11^01 

t5 c^c»i? ic^i vz* i c^ftsr 

ift^ft a^t’t's c^0a k*tci— ^ 
4v *nu i *rc^ cii® c^i> 

•^itcii "ftl, ifitwi %#i, *fitwi 
nft ufa, *i£w >rc«f ^ ftsitu 
^ ur® i?$=r mfe, wt« 3ft arm hi 
4 Zv r Acv *rftt:? m ftci *m 
§h% c^tc^t cii sc^ft i 

%3>I >ftl C^lft^ feifct! 

c’^iS'T-^i *zv ift i jf ^Bf nt^tc^i 
^ft cic^ *zv*\z* ^ vz* 

&z* •itci i c?«rc^ c®i f*rc»j s*<cf ift i 
feci lift 2 aft c»i^i mm citi 

5|fttC^ CHI 'SltlC^ ftfC»11 I ^31 ^SfCI 
ftftj fenrcn 3Fft cv^ ftci fsftiti 
ftut^ cum i 

fVfllft W §t^Sftfel «tsr 

31=31 ftw «fftcql I <nfel «f«rwi 

*w ft ft ft^i m ni -, «ift m ft* 
ftft c*fe 1 ft 11 Iftl fttol ftl I 

«ft ^3 ft«rc^ I ^111 -fllflfft, 5ftltC3 
Iftl 1C8I cidt^*1 ^cfe «ltc* I C1C* 
C«1C* 5tto* <4* <401 fttfe lift; litftl 

c*t| Itntft «pr ?* ^{5ftft i 
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itffa ’Mfa $c£tc?? c?fk« in c*$ 
cinn, «rt?t? 3 ^ 1 -^ft cffafa 
c??tnfft m ?n *rtc*i cftlte c*T& 
csm-nc? ware cl«il *ft«r ft? ft I 4ff3 
f i nftycft «n *rfattf m cii^ 
TOfai wf=ftr*Tt, f fft« fifai fcfa:? fa'll? i 
120 ?faq c?fa? ?t>?1 cm ?t® 9i>rt 
nftfcci c*ftcf ^t? *tn ?t«?i i «rt? *t?t? 
it*?! lin rai ^ nto ^t? «ts i 4$ 

life? TO ft? 4$ CfUfol OKlCf, 4?fa- 

f t? ?fai « ?t?f? ftirfa1 ?i ^ 
fwfa f?c®fa c’fre if fa, n 115 4?i 

CTW 4¥ *r??t« «rfatcir? ait«TC?^1; 1>3 

“film ?fat*i ft, iffotni *zi fa f 
c?t$ ci>faci c*rc$ nr® ^ft ?n?— 
?t%, fa ftwi ?t?i a fa towi i 

<TOT* C?C? cm?? ?ttl ?t?l 4 fR[? 

ftc? cm m ?i i iV cicf 4$rc?i- 
* fat*** ?c? wte iftci $1? m ntmi 
cn f fen «it*fef nft? i fa^ 4i?« 
Mtw? to v*i i\i nfa *t»i iftci 
Cffa’Sl ?«?1 It'S fCl, ¥ffaj ifal 
?c? site?* 4¥j> g%? c?t^ «rt? *rl 
cmfa 4i< 4?? sfeai fa?fe? 3 %? c?t^ 
«it? erfc*t»i c?¥ ffin cinfai 4nti 
tmifa *fo, ciip(, $zift, stm??^ 
ow fa§^ ^t?t? <tt«?l nfen n i 
4$ fa^Jt^S C*fe^C*T? Cl#\ 

I 

cnc* if wi sii i ss; nfa cit? frot? wfa i 

«itaf fatfw 4?t? $fa?t? nttTOtfa 

ft*. nf? $f? c?c?fife¥ «it? «tfjrt:?3 


fan nftn w wfo t? ' 8 ^ 1 ''' 
vn ^c? emen? i facwl^i ^ 

>45 «|t9 ct$ i 

4^?t? fa?tn? i wte vm 
4?t? ^fa?t? itft 4?t? c*nr^ fan 
4?t?rtw carfa^i wi\ ornt i W 
ljfert c^5c?i, *r? fa? >ift*i 8%ti 
24c**r cntafl 4?t? Ifa?t? c*fc CStC? 

fa^?f ntfai ^fa ^W? 

m fan c?t? citf c?n ?tn? ■, *rtfa 
4^(1 ’ft? ?[C? Sl*\ ?tc?1 I 

^t? *rc? ftfa?* «ftfa??? i 

4^?tc? ntto? vw** ^fann, 

^tut? ^rue cf? i ?t^ 11^1 c?r^c?i ■» 

▼fat m*! 8^t? ?nj cnm«w ^r? ^ 

m i ^fa 4<faf(» ^ e^a ?pn fw 
c^t^^ttai ?f?n? i '§? ^*fc? «fa fa^?fa 
4^ ?f?n^ «rt*f?t? eftet fan^ i 

®tc^ cm ^?:®i 'stf? c?c^r ^ini 
^«4? 'Sft’ffa $1? ^tfa<? fac? «it*ri ffa 
c?? *c? fac>5 nt?n? i «? fat^ 

^rfaffa ?l c’tc’i >ffa]^ m i 
nfaaf? ^c? fanfa nw "tit? faw? 

faartn? ?Jt?t^ fn i 

(c^n? ?t^) 


*fac>r>r «?t«i^t? fafa ®tfa i 

Dr. W. A. Shewhart, ttCf ?*11 ^? Father 
of Statistical Quality Control, $tn? 

*rc«r ifol ?^? wfw i $tw? ?t^fa 
^rt?tn? «rtnfa^t? ?tft c?? i 
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tot? mw catfc ?tfa'totjft « «t?3?rt 
?tf i r-f?«t: 3 R «t^f wHt «r-it«T55r 
WNfrt n« 28cl ^ 1972 cm 2-40 
fito n?Wt¥?t«R TO 3 * I ?fa* 

¥t»i feft c?tn c«tn ¥?%«h *?* 
^nffa ftai * ^T^tCTJ ftffc fct* 
di^fs ^fTSTtPr* ^i i to? *f??tc? 
'st?^? itf*r-ft«tto? ^mt 3 * 
c^t=i cws ?tf* , r-f?wtto? m*m w n i 
tofa-tft* ^ ^>iwt to 3 * 

R?Jt*t¥ Wfaf?*? I fof 3 * *M»N ?I? 
?t?«s to^ TO?nt? ?js to* *i, 
cwn? cwtft itowi tfcs nt??nt? ton 
ntf, <st? w ?j?t& TOto=i i 1931 
itwi 17$ tore? «m^N 

*wtnt»rrti, wt*t¥ fttos? 3 * pr, 

Wt*t* «Ht*5Bf Wftfal«’Tt? ?ttSfSRt«f 
3c«rHt?rt? *¥& **t?t?i *i«i ®tw; <4$ 
aT^5t« *t?tffo ?tf i f-f?»t 3 * 4fa? TO 3 * *??t? 
faltl fllll ?? I 28t«t <4 to 1932 'It: 9 ! 

Wl wtotC? ¥tfl* *? I ®t?^l? 
?tf*l-f?«t 3 * ^fa? ’jfa?!? C«tfc TO?*ll 
CV9 frrtw ?'l l ltC 3 * frstf 3 ** *RtCW I 
*wt*f¥ wRto? spl?: 3 * <4i>t$ ^t? 
cati^lfs l 

1893 Ijtw 29C1 ^* ^*tf Wfcfil 
¥*wfati ?rei*W TO 3 * I ^*!t 3 *f?“t 

•rfiNti wto to 'It? 

fn<at*re «wh ^TOf?** w 3 * ?<to 
?jfv tore; to$ «ww 5tfi to 


¥*ret$t? «ttpre «?<. gNto ftto r i 
'It? tol «t:?t?55 Wfafa 

^J^3r=T »i?iStf«l ?T?'Ttft to 3 * I ?¥ 5* 

nfireto f^f^i «N *rw?j ^?:^ i $t? 
cartoTO? •wftqs «wt*r* 9:?t«njar 
; to* «to cartofa totc«f 
« TO *»to1 f?nff?*t»OT *WJt*R1 
to 3 * i $t? to 3 * »f?rs? **vi 
Call ftffW ®t! ^N?'® 3 * Wt? i 

*t^t=tf%*n *if??tt?? ’t?!^ »rt«ft« fi t att^i 

*Rt^sf* 'TCT ?fw^»tC? «ff^S ftt>pr I 
*t*it:5r? ^?fs? wnr #t«i ^t^t^tr? 
a ft?t?T TOR I 

wtnf 1912 JTt: 9 ! c«tr»i:®f^ 

^C 9 !3F *Rt<-ftwtw «Rt^*R B. Sc. 

*rt*r tori 'st? nc?? ?^? 1913 jtfw 

c^fgsr f?ir?«t»ini wtwi Stlcnt?» 

n??t? ?«81 ^ I 1915 >ftc»l Natural 

Science Tripos Part-II (Physics)-^? 
M. A. «lt^ TO 3 * I ft^P?t? 

'Bltcn $t? W. H. Macavly 
Biometrika-? <<fi5 uq?^ Biometrik 
Tables Cf 3 * I 4$ ^tC¥ 

?tf-r-f?®t: ; f? f^cf ^tfi ¥w i 

c?:-t fTO 4m f«f3r csrtof^t toiw 
n^K-f?®! 3 * f?«tcn ^«tf¥ f^Ttc? c^tn 

Ctf? I 1923 'ft: 9 ! ¥?»lt¥fll «NI¥ 

C¥¥¥53r ??:«? ¥»1 f^¥f^t?tc¥ to 

* fnt 3 ^ ^t'l’t. ¥f?i¥t¥i fotfiitai, 
¥|*l¥t'5l 
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Wl 1922 ntl cica 1945 ntn 1 <a! 
C*flC®fa aC*C3f* 1at«f"flWtl fa^tcna 
«rita 4a* 1945 Itl c^c^f 1948 ntn 
m* acncwa «nr*aEci at** acan i 
<lf ftnw afar aaafa naa ffe at*l ncfe, 
ata acn $ta nn atfi-fawtcna f*rc* «rtcai 
*it?& aa i 

1917 »TtC»l «TCTt1a 3fC8F5atl *&n 
anatal falfagfica* natal nica 4*fe 
icant^a nftai «rtis acan i f*fn 4fe 
ate* *a«i *wtna nantafairn cm i 
^ utia nmtafal 4fe ncnaitaatf*t-fn®tcna 
fnfai etiift aiaata aran, at* acn 
faster uca $ta itaii «rtcai citanta 
a? i 

1922 ntcn at«ai «if*r*ra fisra^a 
Sir Gilbert Walker ^iirtla iFitnfalrn 
«rtn*t«ai acaaft wi atfi- 

fawfanar® iaf*c^* natata aaafa wcv 
wscata acan I f^fa acaa naa > na’ai- 
’efn* feia ncnnil acaa <ia* lea $ta 
ncaall sfe haaffaa «raa fcntca atil *a I 

4fe incafe &3* ac«r «ran asi *a i 
at*n1 naata a^i <2ff*e*ti aaafa *rzv fef b 
fmracna n* can i $fai nrfafn arfa wpn 
wtfeatcai tfcafsra i «raTtla nanfafai 50 
a^caa jlfeltrsa atf*l*ir fcasaffna nafec® 
fac«nl aacnn 4 a* at*ni naatacn Catena 
cn, srn «itfeatrnta ifaac^ faaflena 
*fcnt«?a i laa^ftatcn fef^ajfa asta* antitn- 
ac* $f* n*tn^* cn^ai an i ini fangcntan 
ci. wfia nsntafacia nafsafft ata aai 
anfan i 

•tali acaaft «a*a wi atft-fanstcnn 
•If fo intatn anata *ta, atft-fasstn 


[ 25«i aa, I2i n*ui 

^ifllnn « ncanii aaafa f«rca «wtia 
aantnfal facia % z a ifcnn i acnavn *ta 
* n$a ntatciT atfi-fawfn ncanii caar 
^tfiss aacnn 1931 itcn i 

ncaiai caar ^tfl^s acil I fat «itfaa 
^ fan i nMfaa « 4 ta at^ 2,530 
fctai i ncaaai cac?a 75 fctata ca^l attca 
cata aa^ cnc$a ai i ca:sra a^aa aas 
^artia aanfafai %fa femfaf* Stat 
caca fac^a i ^i^stca sra 5 i 6 aaa sen i 
fetal ai ifacn« ncaaai caar ^tistacm 
m%t f^n i nafn 9 fei cica at* 9 fei i<« 
ncaa«ll caar dtnl I faif^tncaa ciata\ 
atcaai fasataca atn* aftateni I «tfi 
acn acn ^cn «Tajtna n^itaracia ^ 
*Tt*fa aacni i «iartia ^®ai ncaaacaa 
faca ^a a^atc^a ^sai aacia i «iaf*- 
fanca 4 fe caaf , ®ta*ada 4 aat* atfi- 
fastena ‘ncaaii f^ntca atff* nt« 
aacai t cacia faf*a atn cica aft, 
ncaaa « *wtica?i ceffncsfaj acncata 
caata mtcatcacfetalc^ f*$ aac* ntneni I 
«wtia n^ntnfai fijcni atc^a ntnn i 
$ta$ §^ntc^ nc^ feiwi 4 a h®tfaa entSt, 
itai natl 'afaaj^ sftacn awfe af*T 
cafica facia i 

wtia aantfii ^*c^a 4affe facia 
itita fag fan ncaaii acan I 4fe ncaail 
Clcafe #ta ‘Mahalanobis Distance Func¬ 
tion’ 11 ‘D a Statistics’-4a ^a I ^t* 
atc«ia ajai icafe a^ntena Multivariate 
Analysis-4a at«f «ita« ^a I 

1935 ntn clcafe atfi-fawtn nfoca na- 
atft « canaatft ^ci ®rtm aacaa na^ta 
Catena *rcar aisicati ^rtnc'* «ita^ aca i 
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’Twn crcsr* **fai a«twtta fctw* 
*&J *Z*1 I 1937 atWl 

»ital at^tiirna mi? stca* *ft* *tf«qH 
<w c*tf> nttW **s *«n nsa. «i 
wt^i's 5t*, stew nw$ i *W 

atetca *itfc TOafa «rtw$ aft «rt=ri ata 
ntrifo nfwR w to* «tTOi wttw 
TO 1 $$ •tfwiRl »T^ ^9 I **TH* 
*tc«r* <sta cmi wi 
’Ttfll ♦ffaa'lc® <4S ^ *t«r <W *tt»f «ft? 
W R I faR ^ ^FtC^ar^i nifa 

«rtfiTO w«r am <st* nWcar nttfc* 
«tt^R* nfs^ti TOtw i ^ nsfo 

<j)<r=T ‘Large Scale Sample Survey’ =TtC*l 
«Tsfa$ I a?^9Tf=rf%C-ra Stf"f- 

ftatt* <4* 'n^rtw i 

1938 >itt^ ftwM wapT 

*»l*t^Ta $tm 25 aw *jf<s fcvW 
nt*H to wtnf wt^iPn 

«f<(Jf sotssfa «tPl-RwM ’TI.’Sl^ 

TO» I ^ ^TOfa fwtca «4W c^fsrw 
R'tfaTOaia R. A. Fisher I fiR StR- 
faafa iiRrtw TOaita *jf=T cTO ^ 

I Multivariate Distribution, Design 
of Experiments 43* Statistical Inference 

«n?fo Raw new?EW & TOTO 

v i 

1941 >rtc*r wtn* toRRet* c &ti 
fitfwtwft* TO7$TO Wt«l 
RalftolTO stR-fiwR R®R c<ft»ii w 
ftfsft «W ft®t%* «Wt«* ftfi? W I 
1945 *it*i RR «r*rR «nritnwr 
%«r i 4 * RR* fiifartro 

ltft-ftwfa n?twi v i $ra *wtw 
Q9H m trt¥w wwi io to 


«K*T4P1 *x®\ RlRstW- 

®Rc* i 

**t|ti* toj 1941 c®iR- 

ipRt* (Census) arR W I R* ^RR® 

^rar^tv ww *t*f ®R^tEa awl *rsa 
V R i «t«i WttW n*F cm* wtif 
jiwiRRto ^mcTO *fll Vi c<ntf’li^t?i 
•farsR ’jfflti ftwM wear I 
*nj5f^5 ^®f*l *fai W! 

(H^* 'st^ cr^rc^F *f^tc? c^t^l^l 

ft«awt*fi stfi^'f orsr I 

1943 ntw v 1 

fltft-fiwt 5 ! »f^t« '®5 1 f ^*nt*ff ^wi- 

srftl aw ^tfl*i «Ft^ ^Itw 

i *w Rc*rt^ f«R 

C»IcaR atl® ®rt9f R> 

«W**rt* f» ^t^tCTTI 
wpf aif l» 1T* *it3l I ‘Bengal Famine 
Enquiry Report’ 

^C?l t 

1944 Jjtcsj «r«rjtn«F si^aitsiRfC^ «W- 
CTt^ fatfistsn Weldon Prize Medal 
{W I 1945 >Ttcn flit*! C’Tt’ft^I 

c¥wi f^tr^ ?.* f 

1950 jft«i cm* *<rjtn* *jf*it!rfrr w 
W Vi i f^R 
^tnf® ^i j r^- 3 T*t 9 if« i 1947 
’Jtn catc^ 1951 *r^« f®R U. N. Sam¬ 
pling Sub-Commission-ilfl Rt*R I 

nfifwt^ *K*n «rra f^swRi 
«r*t^ ■l’w to RR wt«^i 
’T^l’PtS (National Sample 
Survey) 4*^ ^C?*J I «ta^5 «tf-f-R«t^ 

^Rri ^tc^a «ta cn i 

aiw nf« ^ ¥t«r 5TOi R^a na»* 
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if5*«TO vtitwi fofa **TO utitw 
TO® Wtff *>Wt 1 * s^TOfaclff TOfaJ 
C=^ar I 1955 ltd f^fsf lft*8lTO *titW1 
TOtro or i i*TO R?li wtfo nfi- 
wti «n cf^t« in «wt*r* mi- 
*fTO5 *titwi to* ifiTOi <3f^ to* i 
1957 *rton ftlfaTOs TO* 

^TO^S* ®^C9^ feafk® f ft® TO1 I 
1958 ltd citfro^ «fJt*ftTO TO* 
faorfa* 1®J TOtlt* TO* I 1959 ltd 
f®fe wf® kings’ 

College-m* cto 1 ft^tfs® m i TOTOr 
fa®t* w<Hd atfi-fwtw* to c*t* f®i 
1t11 f*«l *1 I «l*Jt1* mfafTOfl C&kfS 
1942 TOi 5tfi-fa»t* * w* orti toi 
f*itc* *to fen TO to i f®f* ^ itro 
«W1 1®tlf® ** I 1947 TOl stfl-faTOt* 

<*** it«ti %tci n*fj **i w i «wti* 
mt*f«1 ®t«TOi ftwfsf WTO* to 
ifikitw wf?® fro* i §|5 fafeir -rwrt 
i®tif® «w 31 wto* i®fif® f*TO* 
f®f* f*3tfc® ** i ®i toi WTO* 
m *tfiv 2 < to f®f* *c*fro* i 

1957 aftc»i f®f* TO#tf®* *tfi-f*TO 
TOt* i®fif® fMtfs® ** i fTO «r(^ 
frwtft* TOt*« ctoi fro* i 

1959 ^rtxw ®ta®‘hr to* TO^l* atfl- 
f*«t* TO*t* filfaTO:** *rtt*1 mi 
1* *C1 4$' TOI f®*t ORt* 'lf**t*\ 
*i*r i n*®t **t* *wti* mtifii 
B. Stat. * M. Stat. n^tc^t# *7*^1 
*m i 1932 to* to i®* *r*f$*» 1959 
ltd ®1 1 "^ 1**®1 TO **d 11 
*wti* mt*f*i« $r* mrftw* *wtw 
ifiat* ittf* toi fW 27 to i 


* Wfa [251 ?f, 121 TOll 

wti* mt*f*i iwtiPl’ *tft®ir 
TO® fi^TOtU S*. to cto ^ 
r^f®? ?tcafj «tR-R«ti uti ^tn=? 

TO IlftTO 3*rtf«1 i 

f®f4 emsf ^tR-Rwti nti4rt«i 

TOtl^ ^ i UTO «f«flt*ff 

wtifroa 

cto « RRs ?itc«fr stf-r-ftwfa wn lev 
^ci i ^*tw fltR'su *$ 1^1- 

«?i ^c?i « ^far® to i $ti 

csh« Itfll CTO StflTOR i^tl 

%1lfti ^?C11 I #t? H ftltwi 
Times if^TI C1C11— 

"His genius in statistics was perhaps 
more as an organiser and an initiator 
than as a contributor of new theory. 
He had the ability to see to the heart 
of a practical problem and to develop 
the enthusiasim of those whom he 
led.” 

«wti* wtifii qt^rsfati frwtfa* 
* 1JI? cut? ^ ®^lt< I 
5tPr-fi«tcn nfNln Rs frot 
mm I ^t5 ftl 5^ 

c«iii o[t¥ i 

itwi itRrsw «rf® t5^ Wti 

ft?i i f«R ?5\aRtci5 

fTO^i faft 10 m 
i&TO i"if*rf few I f«fi 
liiyif ^tC«f « TO1 *ttsf 

TOtir ^fcs^ i ¥fi m TO ¥iTOtf 
it^C* «TtPR i Rc?ci iptiTO 
f®fi to TO i 

TOJtl* TOtfWT wW 50 

5f5 fltfl-RwtWW cnil TO ClCfl m 
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THfatc* *%« «rfefei 

¥CI C’tWI $t« ¥^T 

*C¥, St* ¥^f» ^ajfl ¥tC¥ 4 *n «fa$Cl> 
*rftr-ftwt*ta* «wt* *tcs «jttsi 
*Jt*t¥<5* V I 


*Wt«f¥ TOfaftPU ¥<fo*»l ^*CTI 
ft**i or«« *$ ipr «r*t¥ *«* ** i ’f 1 ® 
30 **«i crt «t* ntftwj «Tt*nt* c’lWnj 
«rt*t* jcifw i c*ikt$ ¥i* oil 
*n% fwt* i #U-ftpf« ^ *it*t* i 


*Wt*t¥ ^fWl fwl 


c«tftrc©ftr •Htwtwfcftfa 

4 ¥ 3 ¥t* *t*t*rt&t* 4 ttc« ¥Wl«M 
^ftsi i ^t*tc»r* ftesfac* 
fasten cut¥*f?r ncnfe *int«ffa*i fa«tn- 

4UW ^ct»1 *(C?fa fa*l Indian Statistical 
Institute-^* »TW* *«* I swft 4$ 5Cl>1 
TOt* «f*l I 4* *WT 4¥&1 *C* 

f*«rt* ¥ttfo ¥*tf¥ 4^** c«w 
«lte* «HJt*f¥ far. far. =it* I 

staiapfat* «wtn¥C¥ ^farci 5* c«tt¥$ 
C*TC*fa I ¥tC¥ *fat 9 3C*ft ** ft I W^t* 
ntcfir <Sf ** $t£f* «it*¥ ftftfe nfa’mjft- 
fa^ nnm ¥w i f¥« $tcr* ¥tsf¥tf* 
>rw *it*tcw* ^fwi *ii*» ntfa *1 «tw*nt* 
c¥t* fliwt ifats ntw w *i*c* 4 
¥*tfci ¥<r** *t* v fai ftnft^farcn* 
ci* *tt*f ¥CT¥frl ¥rtWt6*t* *fft- 

Wjtt** ¥«T1 fag^l 4CT •f'? 5 ® *1^, «W 
c*^i c**t<£ *tifn «rtc»itwi i nfwwt*- 
favt* nt* ^fasrfa tom c*tn&1 c¥ftrt*, 
^t* ftffei ^ftn cnrsfcnt* 4* m** 
*®* nci, wtnv n^ftfa-r **Nn* 
ntfawj wfapit* wtt c*rc* i 

Indian Statistical Institute -4 wfa « 


ft®!:** «TCsr¥ fasten* ncn ^fa'st** nft 
w* vv arms fnt*- 

ftnt* i 4$ to* 4*ft* wfntf* ns* 
C*tntC*f?l« *U CW I ^*CT* TO¥5l 
n^Kft^t* «t*jtn*t* ¥t&OTi i 
^tf* mar f¥g ¥t«r ¥wfss 

w* ^t'src^* >rw ¥ir^ ew i 
^ftsrt* *c«r nft»r^t*ft«ti c*tm- 
*t*1 ¥*t« *4t»R I 

«W f5tf^¥ *t*fs* ^fi* ¥tcar 

(Geological mapping) ♦rft*^Jt*ft'5rtC¥ 

¥tcsr aififtrsn *t* f¥ *i ? ¥*i fV, 

4^ ‘TSC'T* »T5|^1 ^5<(*« 'art*!* *£* 

C¥t*'« ¥t«1t^ ft«l *1 I 

Indian Statistical Institute-4 C¥t*f" 

^rt:** n*«. ^ft*n-nc***rt* cnt^f* fw, 
^t*tw* ftrc-r* c¥t*« 
fv\ *11 f ft^f* er^ftr^ 

’tW*‘T1 I 4^ *i*w srg* | *tft?¥ 
«:*j* >refa *rt«il cnc^ *tfe; f¥i 
*rtfe ftn *tc*r *tr¥ f*t*FC¥^ «r* 
¥nft—“4^ nc^*°rt* *iw nffe^trt*- 

* felt(5f^¥Jt»r 

¥ftl¥t®1-35 
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•m « fawtw [ 25-f a*, l2n n<W 


fasta catn^a cstata? srta ^ 
asfa m c*ten nt a^ta <$fa*i ncaaata 
^ntt ai fa sea ?” ^witness sea fas 
aataat ^sfci % fanta fan ca, ^fasta 
cscai nfa>rwfx=T« aja^ta i%i fa$a astn 
csca i cnfata facs «at f%^rs *rtaai aaa 
csan *Wfa sfaj*? faafants, *sii 4s 
<st «t®je ®itstcsa ®aai faeaes act fas 
fafa®« sa sea fa i wtncsa 4$ fattens 
fafa cstata stae® cs\^ sn se®i i 
>n* fan ^eatn cnnr «rajtnscst ««fci 
sea acafanta i efcfti ®ca fcfa can $c®fa® 
scat ^cnssi sal am saws i at anena 
®ta *n sal seal— »at favr n®t#le® *stn- 
f<®tcaa cstn ntai cat, cantea «rsf®a 
as'a feanfaea nfsa^nrtaftsits stfastftiBa 
sasta sea ai I fas nfan^ritafasta attfs 
eteatena «rtcn sasta sea «f^a ®nj (Data), 
ai cafateatfa «t?f® n^cascna sen ai nca- 
antntcaa nsfal cacs a^tfste scacs (Field 
or experimental data) l STCas «ttsf®f 

®nt, ®i ca ca aacaat csts, a^Cl® sen, 
ca ®ar®fn caes ip ®$es %e«r caa sac® 
nfaa*njtnfa«ta «rcatn n®Jtams sea n?ea i 
wta *a cncst 4ii na aa^>l «itncs, 
«tpfn® nfinwtsfawta ata csta® aatata 
cat i <sii nfaa*>aitafa^esa stfif sea 
iji nsfaa §staa sal i «jta <«atcat 
sfn® nftawtafasta saa at«fs®i i awtns 
aen pncna—“®tt uta^ta fan aseaa 
faatnla stn «itcs—(l) aiai srtnt®® 
nfaawta®c?a fcna fa^a ai scat $bp- 
atcaa ncaanta stales faesa fama anffa 
fasts ®aj a*«fs saesa, (2) ttai <«t 
®cnja fcna nfwnrtcna *rpfn® asfa«fna 


«reatn saesa, «ita (3) ftai nt ®caja 
fafaesf 4ii nasjfa tfa® fac^a, «ri>fn® 
nfaa^ajtafasts ata csta® aatata cat, 
sta aststcaa wes nsf® mtfasteaa 
tfcatsa i” 

«rait*fcsa fastatai sacs afaj facafan, 
^fasta cses ca 4% aaeaa neaaat 
'aeaen sal nsa sea ca a^e# ac’ss 
catep fa ates atcar 'naftns asntafaena 
D s nsfaa artas «tcatn csca §^ats 
caeafa, ^aai nfa fa i fnntfasi at 

fifs-^afasta cse3i & aacaa stc^a sfcst 
sfl ^ar i stffa cacs ^aj a^s 
sai §ss star i ates ates faca^l nfasts 
atai «r<es D 8 nsfsa af’fs «rcsta c?ea 
fe^atesa aes wtnscs cafacafsi fefa 
nfatst^i sea acncs*—‘‘D 8 ^(acai sea 
cacs i wtas =i^a faf sac 5 ® sea .” 

^a fag faa nea ^faan aeaaata «ftaai 
w ^siS aa^ta n^ala snta, ate® a®j^ 
a^a fag saata «tcatsa sea nsn I 

'j-fasst^a «[gr®a «tata atfas seni 
a^ata ^faala at®, ntstc^a ^a fa^teaa 
efsf® 'ns^laa sea «titaf®stfas ’jfaa^a 
csstaiS ^sjata sea s^atfa^si cat ^srtafa 
stena ^4sf®{8es ^atata ataa sea 5 
♦t*#® sal i «a| ®fcaf, fnntseaa caai- 
fa^ta itypn sea «asf5 «it^f®stfas 
a^a afana fa*fa saata cs^i safanfa I 
sftoen «iatfs® afne^r® aaa atfaa^na 
ci»'§ sea ®ta afancaa stsa caca 
ata i srta as asa «iteasta aaa afava 
sea ana sfo fan1a?ea nfaa® ss, ®aa 
cat cufecaa stn^fa's «rfas® atesi ®tt 
stena afae® aa^fS a"^f faafl sea caen® 
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c&fcna *t*t «rt?N a?ta «rf%- 

*fc«Mr at¥j a*a *:a i 

¥tatna ▼tear 4*f5 atfa^ itra 

*n* tf*t« ci&na *itna 

ft* *n *z* **$ ^atfa*jjr <sftsta 

afta *tfoncaa aaaa ntsai cnai «mtw 

aai «tnt«R- ci, atai «rt*f*¥ ¥taw a a 

C&&CW ¥tC*ta faa? a a* ** *i ai i ¥t$ 

¥n¥ *t¥ta f*¥-faifa¥ W (Directional 

data) CTO ca'f Stfta afta a*J¥ *ft- 

•mIB (Mean direction) caa ¥ac<5 * 

¥3it¥ fanw *ara TOtwt nftwm 

fasita atatar wfa aca a<?a i »r*i^arrf5 

artwtwi ¥«« fan aacat% nf^5T^njt=r- 
* 

ft*Z*1 ¥tC*^ «ft=*»lta? C¥. ft¥-fatf *¥ ¥¥T- 

¥faa caata nfia'.ajt^ fasita «ref»i^s faaaasfa 
*&rrtLfa«tca attfc ai i na »*¥&i ¥tai fk*- 
fatf 1¥ «it*« t* fesftes (0°) i *ata 

360° nfwrra na <4 a aat%« aa < 4 $ 
4*k srtantai catfe ¥«n, fa¥-fM"r¥ ana 

(Compass) wfatcaj a^fCt^ C¥\ft¥ «WW 

facsta*! *iif« aaa «ara fa?? TOia 

(Linearly distributed) faOKI *l¥f* C*Z* 
TO¥tVW f%> I 

a^tfBa C*ftfa¥a 'aajtnTO ¥t¥& 
¥taf*a I 3FCT $ta$ fcofftf Indian 
Statistical Institute-m* afaa^Jtafanal 
f«r¥-faciH¥ ¥cara aaj¥ fawana to 
a$a a*a fafa-f fataa i an aana 
<®tafja ywt^fl¥ faeta (Comparison and 
test of homogeneity) « a^al a<.<afna 
♦flfo* (Method of sampling) caa ftat ( 
aaifasarfa vnf aiai ffa*1» «ftafa*i 
*T¥f« att$ ^ aita* ajaata 

*zi «rtn ¥*i ata i 


nl nnaatlS 5»iata m «wt«t¥ «tti$ 
ffiiti <»aj ¥taataa fan 

aitatwi to aftwtwi ¥ansa i ¥art*tc¥a 
ttii *cm*i, Start *tw 
TOn* naif® TOc^ f®fa ft a*afaaa- 
ftfc T*zm i ata ata iiz^i ca, TOi#f& 
<saj «it*itai ¥W?t$tn ftfti* ¥at¥ 
an i <hj =r^a ^>tfaa « toIN 
ftizi atai fifeat^a i 'fia ^ ataai ft* ca, 
JT^na aFt'll^a (Chronological order) 
fantttf fatfa »ft?tar *z* i «^r- 
«ftc¥ ^fSn nawl ca, <®ta cac¥ awa 
f >5 catafi ata nfc faane ^a f^a faaltn 
ft* i «fta^ faajt® nfaa^Jt^tf^f *ita 
cat^t^ f¥-ttna ^ai ¥fan faca 
*nfaa^ajtafacaa «raa a^aj ac^i 
atai f?a CTO ¥TOPiC¥ ^[fBca nal^l 
aai (To cross-examine the data)” l 
^ac¥^ izi ¥caa ca, aa»i at?afa to 
*tc¥ at^caa ca\Pi¥ fssta *i^\ *zi z* I 
ft* *tfai¥ aaca« wta « fa^tcaa atai 
c*m ^ait*t¥ TOtafa*t ca aa ca\Pi¥ 
aa^fa If?® fac^a, ¥i caca aa ata ata 
«r^taa« acat^ i cicaa fac¥ ^fa «fta^ 
^^t%¥ afafca ^faa ¥tcw nfinatjta- 
fa«ta «rnt*TTOt« <aa^i aa^i fan 
^tmtsai ¥ac«a I ^a3tf5 «ffS«i i «a *z* 
TOta « ^tata walcaa ^twtsati 
»raTstfe 7\**\z$ «itfa ai ^carf^, «i ^tata 
fac^a ^tata f*ifnas ^af^ i 

atafsma «rata *z*\ 
’jfaala toa fe*ts¥ti fn»itfa¥tcaa infect 
¥tTOa fe*ra ^l8n c¥t*ii i ^ac^a »ra 
W*ia «if«f5 fa^ «tfa«ai *z* TOI6 
¥ai w a* I ^fa^ fac-ta ¥n¥(5 
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•fa « HWfa [ 25-T H$, 12f 


Tfartw cat* fan c*& afat*ft<ra fc*ta 
PtHtfa^tCHi csitatfB fafnaa; nran i at*^ 
wise* f^i wi, t>gT?i Htni 
Wtca fofa ®ai m i fiftafaHH^ ^fa^ 
Htcara aiarHa nlntHc-ra* nafai fw i 
*iajt*rr*a h® hchI ca, hh*t «i*wi 
hwj facia ¥ca*lS ifat*M cars 
¥fafi> sgHJHafe (Population) cm H5(H1 
(Sample) Jjwrew ¥tcsra (Statistical 
sampling) HC¥ %9&\i I ¥*n\\ 4$ H$H1 
catena ¥fafi» *rfa*WJtHfa*fi »rt^tt^r 
anta® 3$®tca ®ai ata fa hi ? 

ataatfiJ catft* « niS ¥H a$a aci 
>(W «t*tCHa Htafrai fofai ▼tw *tfa- 
*autHfa®ti facia «faatH ifaca 
HCHfH CH^I ^CH 'SHHe ¥fa{5 ¥ItI 

H*CH* HtHl aitt! I ¥tdt5Hl 

Htl Htl 3j HtHtH Vtw# HtSH 

'HSfaHfafa $CH HaatH Cbfcl ¥Cafa I HClfa 

ca, Sa «itit&l weal wft hi aratafa 
CHITH HfafCT (Contour map) £$faa ¥tCSr 
HH1 m ltd, afal 4$ HHCla Htafsc® 
Cllfaft aFHlfaa^CHH (Continuous 
variation) fattfl call C¥Ca[ H5H1 

jRtftw ainfci iTfafa* *fafa caa ®ai 
n«®l h*h$h hi 1 fan Pwtfastrna HtnUa 
fofa *aata ^irsr itfifa* i*fa ^catena 
HtHl ¥CH¥ I fl*lfal HtHl HttHHtHl ¥faf«C® 
WtHWII' pfa, ^*fa * ¥ta« HtHl 

«ttffa¥ ¥t*ei fllfaHft ajfa® Hi fa?® 

nr® *rtci <HHS C¥tH« HHtttHl Htftfw 
fattH w HI I dfr C¥C® H^Hl HVStCHH 

ntfnfa® *nfac¥ fa ®tca ntc® »it*ttCHl 
atea ? ¥HJti* ntfci «w ^cicna, “Hcatifo 
HI ’THaaf call (Contour lines) a fiil- 


®CIH ’ftatCHlta HCHT (Rock-boundary) 

h®j$ 1* carta* it«faj «rtcn ?” Hcicna— 
•cftH® HfHtfafai facsa'ft fn<C® hi i 
®1 aci fa h^hi *Mcw ntfifa® niifar® 
Htni naraa aHr hvH^h ¥tcn uinti ¥il 
nw hi f* 

«T«fTfH¥ H«!C1H CH, «H¥iS fHC"fH ^ttH 
HtHl Hapra ’tfa’tH (Traverse) ¥^*[1*1 
¥ca fafaa ^-fawtHta Htai ¥cih}5 ^H¥ 
<j<fa ^at%^ Htnf&a ®ara m 1 

cHCf HtHfscaia f^fnt^caa fa?t»t!5 ?- 
fasstHta fHHfH (Operator variation) 
« ^ta 5lfa*tCHa (Traverse) §Ha 
fn^a^H. ^ta «rnt*l *rt«il itra 1 «ita 4$ 
^ ara^ ntfaf«^ h^hi H^atc^a naif®l5 
caa nca I ’ 8 WHEHH ¥tatc^ 4^ 

H'.atcw ¥fa« f4f #1 (afncafiH 1 ®ra 
HHtatcna 55 ssf&a HiftH ^hh« 
*rt«a1 Hti fn i ^faarta c^rai 4 $ aar*ta 
HH^ta HHtatn c *% *ae® ntaran 
f<FHi srtfH hi 1 afa ntcan, ®ra ch^ 
HHtatcHH ^a!5a nrn Hiutn® HWtHfarla 
Htife I® 5 ^ar* can hi ostr^H 1 

HTtHfa H<H 1 caca C ¥& CHH 4% «fta*Ti 
hi ¥can ch, ®iit*fa H^^tHfac^ta hc* 
^fantH 5 T 05 t^ ^ W Indian Statistical 
Institute-® 4 $ fa»t*tf5 cHfaata *fa CHC¥ I 

£a Hcn^fasta cifttrifa ^rrH¥ faHntai 
*a yM «rnfn ch, ®fatrii Hfafa* Pfal- 
^sca Hfnsf naK facstacHa ¥tc® 
•tfan^HitH ®cna ajanta ^fa ^fa^rfi 
•taM fararncHH 1 ^1 hih^b: fa-f H-tcna 
ent^ta fifffa h^hi 1 h®?i ®tfn, 4% 
hhci ^yfiata «tta Hfa ®n{8 T* ^ Hrwi 
enrsf f^r^ac^riaHfiH^HitHfanta ajantrn 
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s*i «t*i *fsn i ic* 4*t» «rcns 
ncs ^fast* eft? asntnfai-D 9 nsfe* «rc*tn 

** I Mathematical Geology-* «ft*t*fr 
arc* * ori-fac*ci srstfara *?? «r*cs 
fast* cscai 4k isfa* nMs «rc*tcn* 
fee** **tc* i 

ffasi ncaaita ncs fin facn* «f’®r*^ 
* neats catntcatcn* srak cat* ** 1957 
iten *** Indian Statistical Institute-4 

'l^'ari neaail fa«tn citnata «fgt* **, ss** 
^51 fefa 3 Tt*fC i * cnc* facafa* I <*% *JtntC* 
ca n* ^t«rl « atfnfa 4cnfan, ^51 arts* 
sea* fa i at* at* =rt^l ^-^c#a waits'll 
sc* ncs**tfic*a tos w scac^r i 
nca scs anc® senfa ca, 4k fa*c* 4cscia 
entes* wen* «r*t* sta«i *c<$ ca, «rt**l 
*tfafia seas ^nna 5 !* arena «ttcnk 
<|fasta cto nfanwta to* ^catena 
s*l orofai ^itacara s*i cn, 

^atna^n ori'nfa aataat ^fa*t* cto 

«[*jtns 4*ntaf*i * Indian Statistical 
Institute-4* SfaCS nw* fist* TOC** I 
'itfe 1968 ntrn «rtn *to «fts^lfass 
^fa?| S*C<5tC*a «rf *C*iC* *** Mathemati¬ 
cal Geology-* TO 4sfB ^rMfffes nv*1 
(International Association for Mathema¬ 
tical Geology) *t*C** «Wt* **, «** $t* 
*C*f Indian Statistical Institute-4* 

*t*fec¥ Vaco's $t*1 osfen* fa i 

ncaaft* fa** **, ncaasor* stena 
nfacan « $for* ^f*ai-^f**t* facs* 
*wtncs* nntn fan i cn nnasta 

s*i fn*fa. 'S*** Indian Statistical 
Institute-4* fa®t* fastC** *?* ntflft 

tef* ** fa i $fawi fasten *t*t«fa fan i 
4 


4 ^ nnc* snaitns 4t*k *rtntcna net 4 cn 
*ncs* i *tc*t ntcar flinwi fMnfntfi 
nsnfafacna (*t%fa) stc** ®ts n^<s i 
'Sal ^tnten* sfaM, 4**fa ajfowr* 
^fam-s^faat* c*tn fare* i 4 t* «mfe 
* 5 * ntfl* **n-nfas*Rl fac* ^t*rtc?a nc* 
«rtcnt 5 *i **cs* i 4$ ajtntc* wtncfi 
*c**tB *T 5 t*ics* *f*i *i fac* nrafa *i i 
>5* p *ta*i fa* ta, ** *** faaea* ^;*h 
c*c* fa®t*-** 1 c* afv *i fac* $tc* 
fac* * 5 * *ft«f *«ai ** i **csa 
“*t?) anjtcatcacfet*)* nfa*« : itcs'e stfe « 5 < 

^tafasi « fa^f* *a^t*l!1 (Flexibility) I 

arcsj* ^t* facn* *m*r « arcatarans 
'tf* *Ftc«r* ^ffant* nfa^n*! sac** t’* 
^t*l-**i faacaa *c*i c* *^* star sal 
*t* *1, 4fe fanrncs Indian Statistical 
Institute-4* W fastC* *ttf* S* Cf *t* 
scs 'Sa «rterc*a '*« fan *11 -4$ *Ttntc* 
4C*s *t*l 4c*c^ i »st*fa$t* «fn*r**t*s 
c* *a fa, ^i *a i »T4C*^ *c* 

** C*. 4 $ Institute -4 nftfs C*\falS *C*- 

a*t®fa* faf*c* c* faffaafe fac*astc* st* 
scacs enfs *cni st*^*st* sfatn i 
fawt*-s^c*a stc«r fe*nt* or* * 
*c*js ^a 4S&1 facia* fan I nstsnffe* 
sts **, n^< * 5 * fsi, ^ntssta^ faf 

(“A major breakthrough”) s*C^» TO, 
*r*itis «rtafe s»Trc*a ntnen 4*n 4siS 
4fai ^cn aac«n i fasten* esc* state** 
a^»at* *T<smffea nfac«rfsc« breakthrough 
s*tfe «rf**r^ cirntai s*tfea near p 
«cinrtr^ic** 4ski *t*f« «rtc* 1 

^ ntcar ntes ac* *c*c? c*, 4fe carer, 
c**tc* «rfa^n nfacaci* ncs n^fa sc* 
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[ 25l it, 12*t 


to *ir=r f2rc«Fr*rw cnt*nrci 

oicjf tost* vm* to, 
c*ntw ^ 1*1 **&1 'to^USS at^C* 
to4 to imti atwtto «rt« i 
dittos ww tot* crt cw’ft 
^ to to* *i«tf «rrcni r?<fi 
?c«$ *s itftfi* ^wt* «m tofcto i 
cit’f-’wHi **1 *%i to U* 

*»rc>w—"dtroi fftvti 
«r«twr* §*rs 4*f5 a^totto to*t®r* 
toin cq<fto i *n»i to, to 
frow**Pi »f«ttof** i to* =rjp fag 


*TOt* cell tol I Geogical mapping-4* 
c*rl wtffa *«1 izi tos c$\ ? to m 
^ tofoa Ito* >rwi to* 
s-to **1 w*h i yg c* to to* fto* 
^wil * c* «rt*tfc*f* *tf c«c* toe* to 
*tca—to*i ^®to« tote?* to ft*i 
Jiii **« cto* *1 to ^ *f* ft i 
W toto* as-itc* ^rwi *n 79 *fc*a 
■3*c«f* fag **to ^^f*lT ^to to 
«r?ft* wtto to s **| to to 
^r*t* tofan, cnf*fsi tot* *to tog* 
*11 Ctofa* i 


5-f^to* ’tojM* <2r«tt*e® 


jpejr« *fatol fttoton* 3-fato 
fato^l* 3**1 a?*«t *u cto l c*fa 1921 
to* faato* , n^tc"rt s n * nctot* 
3<**rt« toft* fatotoc** toctoga 
nto* i 3 *< «r*«t fe*rw toc^* toi 
tot * feif* ** ctoto* 

to ‘^toc** *to# 

«f*f *t$to toM*1* toit*n- 
ctostl tods* I «n| ft®tl*a tol 1t«f1- 
«r«nto c* ** ^uat* * 11**11 *i*se *i 
toif. c* *ii f*** fti* *3 ^ij * *1 
tn| c*ft*tc* *ff*iaf"t$ toft*i 1 ^ ‘Sto 
to^sto *t*s 50 *** *1* ^-f*®tc*a ci 
*mfa tot^» 

nc«il to =n c*?> ^njtn^ 
Jiftof^r-r:^ fwwi cac<f^ *u^ *zi i 
sjtoto 5 ? toi n?c*t« 


c^ nv$ to^ 

'ifac^f^r^s ~rW & to (Anthropometry) 
49 tolls 

orci *rtc^ c^fC9^ i *f^9i9 

«rt5r ft* ’ito i 

f<*rt «i«fit , i^ fltfn-tot^tarlt 

9 H 3 T ^ p C«fC 9 

*[esa 9ia ^c»if^»r ^ 1920 frto* ¥* 
ciz*i i s-ftfto , sr«si*t nc^to «r*utnc9a 
1922 gm* *fil«l *l1X»T 
to^ta totoa to«l nf! 5 to (Records) 
23^®*i <rt* ^far* *u^ «*« 
iRti*^ «it« «tnt«fw i *«atrar sr^t^to? 

nca 3 iaf-r*i?!'^ to ?-Vi 

fcn* c*itf*if to* fawt^fl ait*i it*tt 

• ^fsat^r ^*1^(855, 203, 

totn* ^ *f*ft*i-35 
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1972 ] etots*® 

ffcn-atnt* csfW* <41*1* 3t* 


ft? i »tr^ »fc^ *?pj«| oil c^, 

•j-fafo? qt<fT£^ fVl 'Sf«JI'f 9 ff 

qvfafam «m *ix3?®n-4r3qifi? Raft-ntc* 
^t3T4f*H | «rfisf '®t3'»fa ^ • 
Rfa «wtn q^Rfan nf%3T“^jt=r- 
*r® nmti ^fasten ^ 

*Tfat3 *qa*l 5?ft I Tjg«] 9 fa <ij^$ j[C«f 

q$ nfinqrtqfan 3S33t 

«if^5fa srfai nf%F^ 1 ^cmt* 

<4$ C4C"T ^3Jtn* q^RR*! <4*«R cq\frl* 

« *nr*fq4p Rtqtq ntn 3t3*rx 

qt*tqq 1 

1925 f35st3 waftn 3 - 

R®tq -it«rt<r Rtqt3 mH* wR- 

R-f C3 srt’nrti-W xii xz^fazx*, cq «r^{5 

xti% <nx ^^511 q*»t<r- 
W l ‘3ft*it3 srtf® ^Rajm Rot’ 
(Analysis of race mixture in Bengal) 
«l3tqi XX fan fani 

* 1 ^ WUR XU mt*T¥ q^Rfat qft 
«itt»lt5^1 n »1 C3t3 xfa $13 

*jv5 3qtsf-3t5<5q faatq’t* xzx$ w xu- 
f*9\ I 1927 Xtt*[ 3tWt3 ^fntffo cqtqRffa 
sftffOTT 23^q «nrjt«f* wtqfan 

«w* ifOTi-wfi? stm xuu 1 u cxft 

f-ftaR'l 31 stai^tafts ^ W 

n 1 ® *tt$j xzx qiq xfa 1 xx* 31 *4$ 
mm q^mR-t aftf® nfqatci* Rrst^c - ! 

3tWt3 

«fn ntitnir-r -rrftfaf (s-Rfa*) 

^4fnij«fa 33t3 «ft*ft3T faSE*3 $(3 
fqitwflu atvrf 3jt«rji nc® 1 

1891 3 T* *fa& fa*rc»! vUZXl 

fqfar «rt«rc*l? sffatWllf (Ca 3 tes) 


C3tf3f3 3t*tC«Ft«r XU 4X f3*tf*<® *fft- 
’Mlfa m qr<dT* VttHl <4^ ^-fqfa* 
*K«rxtnx«fa$ xvftx qq*itqf3i $t« 
*tOTi-«r3t* qjq^hi *mt53 1 
«r*rcw f$f=r 3twft?n* ^ls fan^i wT^smtSw 
« <4^i§ cntSlJ 4tnc«rtwa 

U '®<tl'®f*! Xt* fil’TC 9 ! 3 R^«s *wfan, 
c>r«R^ Rcn^stc^ ^C43 1 

3t3i fa* Ra? 

«f*lfej«Pl3 *tt*ftntf-f 3tV(tl »4^ llB 4ff8- 

C’Ttl « «4^|5 ^*14t3 5I , $Hrt5inl8|4 
’jn ^^s^rtfa R 3 3i xf*x 

C33t3, C3 f33H Rt-f? ^ 

u* 1 $ra Ux *x «fiS«i *iR»i^jt3t'«{^ 
ROT mf»« (D a -Statistics) 4t3IC4^ 
f«R « nt«f?i«Ri nCt’Pi 

4C33 I >4^ Rt-13 TOfaj 3t^t« 

^ « «4#f5 

CSlt^afif Xk* « '9 e lt'9C*l fexi 

S3t3r»3 f«I f53 4ft«Wt8|4 C3Tf5T3t?3 
XV R*t§* 31 ^C33, C3 n^fa 34t3t3 
X*Z*\* 3^9lt3f3-f I 3tf*1-f3®tC33 

3C«f ^-Rr«'R^tC33 «4V «TC5 W3 3{8C3 
3^Rf3-r '3t3^l3 3-f3aft3 
^r^3 X1ZX* I 

«4| $TviXi 3tfltf 3fC3 afC5| nt*IS1 

c*f3tn 1928 3Ttt«i x\ux n:mi-«i3s 1 

5t3CTCn ^f33t 3 l i t:39 3Ht3 (Head) 

f3:?t3 e l ^3W3 mW* 3?«lt3f3-f I 

1908-12 'S 1923-24 >rt:«l XX Ra|^ 
fa3tC3ftC’tt33‘ N sfaTTC-tt 109J X*ZX 
3tncaft«r <4$ 33 3tncaftt33 

^nJtRn? 141 SR C^t3l3 « 81 «T3 

qt^tn ®n« cq 33 ^-fqRsf xv & xx 



732 


tom* 

ftsrftt? nt« 9 i it?, c*r 99 ^utsnr 
ftw ** n?^ ¥t?9 «wjt*r* 

i cittwtft? «ftfa? fcrft* *tfa- 
sftra? Bftmi? ftfa? «fCT"fft«i 

c*:? c*?9 =!t=n w^ptiln itu *tfv$, 

C*T fait? 4* W?*(< 1C9991 *t?C19 

^9JH* 1 Man in India 

3-f9«tE99 wtffE*!? 8si 9C^ <i$ *rE99lt? 

«rtwt59i 4vtPr« *? i 
1928 ajtwl Biometrika Rtf* wl^toff 
2o$9 <rw «r*tPra w* «wtn* wfaftm 
<«* «rf® nwif 499i I ®Ph* 9tgE9? frrft* 
nfa * *wt* vrtircn 4ftfS ^-faft* 
itnwfri* utnft? ^r^afsr- 

4f* 9t9 (Standard) c»lC=r wft «4t« 
«fnt*r9foret* §49 fttt? c*f? fac? 4^ 
«hw «njtn* »i^^t=if%-r «rt*1R9 
*c?9 l ^ 4it«r $t? •rfiwfatatfl jfess# 
«faiii < 999 $ carfatwt®tw §4fts of, jiI 
»K * fttH w**n *e? c*t9 

3-f*ifo* niWi ?i 49fti 5t*itwi I'sft 
ft9«ft ?t? nt? i 4t9t?i<®tt9 3-ftwt4fti 
* ftcwtw s-fifa* 4E9?*?i 4?9r 

4tci 4f* §n*$ *c? iw$ ^tit? ft? 

fttfr i 

3-fafo* nwn m<? «wt4* m*\U- 
ft:49 ft £ft f9C49 «T?Tt^ 1930 4tC4 Bio¬ 
metrika Rift wtffC*!? 22^9 ttro 4*tf*t$ 

?fr?^ < n-«rtil51 *ta»*r cw? 

46983 ?h 9t4E4tE9? 

itft-ftwtw 49fft? ituti ft«(« 
ftsts-fttmi *t? «wt4* $ 

cfcn fcift* ’ri^-«*ft«r c t? «* 

4t9ftr* * 4t?4i ic?9 i <*$ fa^-ftcsriEi 
3$f®4 c«it*®Rcir? faftftftfc c«Wfa* 


fait* 1254 9*. 124 4ftfl 

*w*\ c4t$i * c44i C4%'® cst^ ftsft 

*t? 4roj* c4t®i? 2?ftfc«ft? 

4f?H9Tt94$ JJflJt? 5 ! *C99 i «<$ 1*1119199 

?ot .pfl^wPnr 9EU frft* f*w « 
f^ wtfl 'q wi wtnf 

fttiwic? n^’fi wft ^tn c*rwftw i 
<aI ftr-f? ’Tc?? e ri 

4?n? 1931 5ft:»i i for-wfttfhiw* 
hft¥-?Kt'«: e r? c? ntwi «r?Jtn^ 

1922 »rtc»il C 3 !^ 

newt? fta“l9 ftft <5t9^t? 9t^C9?[ 
nft^t? (Records) 23^ W I 

f^ftfttir? ^f-t^ft ff « 

c^i&i ^?9f? ®^? <flJt*ft s f - 

c®^ 1916-19 ntc*ra 5TC9T =lt=9l 991*19 
*itncsFt<r ftc?ftc^ i ^99 9tn- 
c«rtt9? j i^it®9j'eft ftca?*! 

^99t? «f9ltn’9 f^59 

ft fat* fts»|B «ft*lt e fj ^9911-21991 
9?C99 I 499 ftft? 49t*5 ^«f-^t?^9 

1ft9R9 UU* ^®®1- , ni9 (Stature), ft^l? 
49C9i 9t9t? (Head) 49^ 

49W 5ft« 9*t*l9 Itfir?? hftb ftt? 
«I9lt*f^ 9?»lt9f9l I «lftl5 

499$ nC99lt? C^C? 

ftltt9 «I9ll ^f9%9 ^C9 9t^9 I 1940 

»ltC*l 9t^C99 lft»t ift^t? 

(Records) 23^9 ^C'S ^9911* 

4i9il5 it*n *m\ i 

1930-1940 <9$ wit™ 9C9T 9Wtn* 
Jl^ftftc-r? <999 «ft:?1 ft9{5 4t99l1-49t9i 
4Ttfi^ vt, C9«ft? 4<St9 ^flfWC? 

« nf? j T^jt9ft*rr99 ^*i? ci-r 

C5ft9tC»I1 «fC9t *TC^^ I 1930 *tw 9t^t? 
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fkw, 1972 ] «Wt^FSr 


c»rt*itl{5a *iNfoni 26^9 <rw 

*9 $t9 <4* «tTO— 

‘On Tests and Measures of Group 
Divergence’ I 1933 9tt*l ‘^«M* V* 
•tfiw’tjR »fc999t9 ntift* 19 nw 
«T9Jtn¥ fa«9 *tM9 c* 

«r^il8 *t*n *9, C9$ ^-frorr^wr, fim 

TO 3-fifav ’TC99TO9 ’Vtll *9 ****(< 

*19 I 9ft*ltC9t , 99 faf%9 * 

«JfTOt8)9 C9 *19 4tWf9 ®lt9 

fTOpi 1891»rtt»i *f5rg* to cTO*,c»r 

99 «W 9t&t$ TO C999t9 

^9Tt*r* TO'ifafti <4* «tf%^ writ® 
TO99t9 «rt*fei to*t i 4^ ’Tt999t9 fw ?hr 
«ri5it» TOltTOl 1934 >!tOT *»mJ1’-^* 

’it999i-nfa*t9 («rro *m) *t*n *h« i 
fw«ti «itoi «njtn* 9$*t9f9i nt*«j 
sHtw fcnartfa’ftSicTO $*T9 nft fii^* 
c9«9i *tnt*H«f»i9 t?i y# irhR 

TO*! i 

Calcutta Medical Journal-49 C9 9tt*T9 
9<4jt9 (1937) *?9Jtn* «rtC9t 5- 

«R ^9«t^c^9 *ic«r 4¥ ’rC99 c l1-$9* CTO*! I 
9t«rr^ 9T?9f9 9f%*tt<?9 (Pelvic girdle) 
iftnt*rtm 3 r‘9lt®<fJ f*!C9 4* 
nfiPlRTtW 4$ «T9W ^fl f<99 I 

<5^9 f*r. fa. ?fa * ®#« 49. C*. 9t9C5^ 
4$ TO filTO 9flWH C99 4t9 TOJtTO 
TO»it9f9*r 9tfa-f9®tt*»9 fain ftawi TOfro 
>it?twr 4 $ ^t*rwtW9 ^iit9*i to 9 i 93$ 

4?ttTO 9fr?5t:^9 fife* 9TO9 ®HCTtCTO 
«9^f *f9l«F| TO TO® CTO*®9 4^ fa® ft® 
*tlTOC®, 9t«ftft ®fipitl *ffW*9 

*wW wtfapftta (■rtTftfa fh9t»it 
fcTOrtfa to ®t§^9tro iRi) 9fa*itt?9 


^%*tt?9 C5t9 nfo-^tTO $»!9faTO®tC® 
C*t$ I 4$ ’ft999fa® ®9Ttfa « Wt* 
9t^f9*tf9-tt9if * «lfaf9®lf9"tf9m *fC* 
fatTO I 

1937 «WH¥ TO^RR-T ® ®#4 

^t*tar*rft 9® 4$ ^ fowffttTO ®tc* 

, 3T^n’- s ll^^ nf9^«tjt*f nft¥ti 3f <rc<i 

«4¥ f9C-T9 ^-^^911^99^ ^9991-^9^ 

5t*f1 w 1 1935 «rtt*ii ^t9^1f 

f9a|9 warcini s-ftwtar ittrt *1^* 
wf|»l I ‘fit 5rc9991 ^191 9t^ff 

9TC9*$ wtwrrti 's ^*f8ffr«:nt8i9 
(Tribes) 156 «fC99 $W^1-»!^9 

(Stature) « *ftC99 *TT?t9 «rt»f«»rs ij- 
fifav 9t*rc8rt9 nfhn 9fc«cw91 n^’Pi- 
9FtW f9Cl9 ‘Ttftfa* ^9htfej9 

'S'ln^S « ^59^ (Correlation) 

CJF99 « C9ft^^C99, C*lfTCV f9Cl9 9«f9 
9tt^ « Wts «fC9|Sf^l9 nft’TWrtna 
f9W9l *191^5 «rc9ff ¥I9*T I ^tCT9 ^9991 
C<rt* 4$ *T'5J'5t WRI 9f9 C9 (1) 5«l9t- 
^¥^StC9 9t^*lt9 9ft«C’tt@t9 ( ait’ll « 
toiT** $w»i-niw C9^i uti, 
ftl «tW9 *rtC99 nt*1 «W1 5«^t9 «t$ 

«It»tC99 I «l*fww ( 2 ) Stt'QvStar $n«itf«- 

cnt$a C»lt9f9f*f ^ff¥-$W3l ’lit*! ^*191- 
*WtW d£&, 9f9« ^tC99 *(tC99 *ft'®1 

^ «ft^tC99 I 

«Tl9^ 9t?WI J5JTWW9 9R1 ^-f*lf®9f 
9t*rwt* ^f9^^S9 f9^^ft9 c*19t9 TO 
n*ft<-f9Wt9*l MWRf’Pt 4^ 9^9 

TO * C>T 9C19 9T9^tf9^F TOlKfVTO $«199 
VC99I 1937 JTtW *»I9’rjl' Vv ’119991 
*rfai^t9 39 ’fra ^ >r"*lc^ ^t* f9t«i9 9tt® 
’19*1^ « ’tl9991-ftt«F «1W 919^5 j)^ 
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<tt* « fW* r 25n a*, 12-t 


aa « *taif®a ««¥ fi^Mf foaa*l 
it*f1 mi* i atfa* c*\-w * aafafe* 
»iatota a «rM%a ®aTtfa nt'sai ata. cn 
fkm fa-ra a*iafa ce^i iintw =*i *:a$ a»ii 
ata ca. a^a'efa fana fiw *-faf®¥ atn- 
C®?ta caata to—^ fa¥®a «rt*i* ftfrm- 
aa—■«wtt* aaatafa-r fw c^rtf^r^ fsvi- 
®taata a?iaa fata ca a* * asfsfoa 
atac^ta caata aaif® «f5 a i a i ¥ta%aa, ®i 
aHa®tta ^f®aai ajfca ataaai to- 
f^taa—Photographic Profiloscope I 
1940 att*I *wt*r* a^atafacra 4?ft 
«t®j« 3jfiT^t=r ataani-fcsi «f*tn nti ‘toiT 
^ ataaai *lf$¥ta 4< <rwi fftaani- 
ftTO S[f! avajft CVt=f ^-fasitaf « 
3-fafafavi ^stls nta* ^spra^ai 
1939 attaa ®ta®fa fasta a^cartaa 3 - 
fa®ta -itata ®^a f®, *r, a^aattaa n«l- 
nfe ‘j-fcftfiiti nfinwTa a*fa* 
TOt*P ** tnp^< ^ItCTtWI *a i 

4% WtOTtsai-W# WTn¥ a^atafa-f « 
*TO*1 Ca ’I 5 ! a^aj at*H ta^fa^ a^Jl 
Hi* afaata vhi mi* i ^-fafoa* 
acaanta «jf®ls *i?cw stfiraart* 
afa (Standard) ^ aaa cata 6*iata 
to *r®ft® ( 1928 *rtt«i) «wtn* 
a^tafan ca ^ cwftnfttw, <& aa 
«ittai cTOtcat^tta <& «rfwt*ai- 
bWF ¥taa i fatsaci 

aft* « 1 atta* nfaawtan® ton 

aaif®* aja*ta <a®jta’®* *wt wrn* 
a*atafa"i ata caa i ^car® *(at«i fefa 
3 -fawtat«afoawra-fawrator® ataj «a*fri 
afa% affa? * ’HWtf’fTO ^*T9 

cTOtWI Wtat *ttaa I 


®fr* 5lta<ft catta* at* WN* 
1941 *jtC«T ^»ltw 

«it®cnti)« ^*r«ftf®?:niSia hf-i^i- 

«f*19 *K«f7 f^C5 4¥ 

nw^-TO «f¥t-r ¥c?i5T ‘^«m’ 
n&¥t?i 5*r ^ i ifwuwi 

f^C»^C‘T5 W * «T«3lwtC#fl 

4¥ ^fUt^=T >ft<¥ «TC5^1 

c^tn-wfaftcia «mw ^ m «ft:¥ i 
nrd fen?® 

« m *—«i ¥t¥«ii i 

^ nfiiwjtsr-ftwt^ff c^W 
«R^^ e n 'SCB&fa 4¥ ?fif¥ 

1941 »fttn fe^fl«rCTW?l ?-ftf*¥ 

i ®^a f®, *?, *i^wtcfls 

CT^wtte ®w«rc¥cn WK 4«\t¥i %i^ 
f<f«ff Oft® « ^affPsa *ic<fj 
22f5 cntiia 2113 ^?h >q 182 

*iR¥ta 1-m* ^tnwt<r am w i strn- 
cafta c=fata »r*ia &w«i-iffa, s «af=r, 

?jr«iTOa =¥t=n ^ta *it«rfa «r(¥f®- 
^®Jtf?a fe*fa fac-fa ^ c?«ai *$i 
ntncarK c=iata ®rc^ ca afal-aata 5 ! ¥ai 
®ta 4®!^ «tt®tw *¥ fantfi 
^-f*if®¥ nwtasaj fawtatwa nft*Fta to 
nt«ai c»r*i i ^ *n >ra<ntTOTa *ifa- 
»!WfW fasta-facaa 4 ! ¥aata ?tfaa fnw^ 
'Brajt*f¥ « ®^a Pr. ^ta- ar« i 

ncaaai-famcaa ¥»it¥»i 1949 *itc»i ’»i*aii’- 
npf¥ta 9a «fc« W«El 

«a¥-i’ *itTOa nt®ta ?la ncaa t ri-«raaif6a 
^j ¥®atfa, c»r ^<n «ita TO«r ajtaita 
ami ¥ia *!i i cnt§I®f»ia ®<n 

^®aerc?r"fa ^faat^t^ra ^-faf®¥ 
c¥*r « cfts( «caa Plfel faitwwtCT 
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fapm, 1972 ] I« 


Sjirhra *ara w «a| wcti «rf5»i fat 
wttaH warn wlta <«*t* 
WtSR fa*I I ^-fafa* 5RH- 

cwtm fafai^ cnttiafaa aw itaffa* 

fa *1 VBttfa, «fel Ctt* ¥CT VII 

w aa *ta «i fiwfaTO'e tro *itn 
=n i nfawjtan 5 ® ^fcfatt* ^lf 
wtinfe cn >itj» ai wa 

fawtaw^tn faa *ai wtwr, w 

adnata, at« € n*itafacia wani- 
«r*tfe cm* <4 sp »pajst«fa wt=«l cm* 
cn, (1) few WW sitTOtttla wtwram 
3-fafo* fcafifotfa W\1 art’ll^a «Ft*- 
cnt§! 's fens?tf3ffl!$ia wtwrawr frfc* 
toftfertfa C*l* fas-, (2) 

gfamaa ntitntf-i fen®?rfcint$l9 c*it**a 
srfafS frrff* fcafnc&r arlto: fanafa anttn 
€tf h *c*; (3) ^-fafa* fcafitotfaa nfa- 
r«ifats alTOltft trta fen^lfacnitia 
c*it*8ra caa* %n «ita wwl ^t*pl5 
an*i *c?i* few win fafca *t*fiiit- 
inillfl (Artisan groups) C«1 tV3f=T I fain 

cttfea *ii*ii ntfisa feidfli 3 K«J31 
fcafttgj c^si=f gi^iiaa niroi 

c^afa ?i*ft feniniSla ctfawai gt’Win 

W* WISH 3«a *J"*I$ fttf 1 *1* } (4) 
Nwnrfl ^r«i*il8l * ^*iatac*tl$ia 
c«it*3racaa frpfotfi *pr fa*i> 
n" 9 ^* fefaas caa, nfa« ?fe % 
tfta»ifl cm to aw Wtfa* (totftf) 


*rawW c*M i sft a*n *cmi cn, <*& ^ 
ftm cntto c*it*<*a ^-fafaaf ?*cn atvr 
cntfe ^ta cnito ania^l *ta w 
*ia vrtrw, *ffa* tfaftit cnttomf vtw 
cntij *i ^nataimto fa*fcw *- 
fafa*$tin l fa?tfa<$ ntori frot*n* 
wall fawtifc *itwi ntia l 
win* a^tafaiia 3-ftfo* nfa- 
mnitaterift 3 *rt«ft^ 

c^tata 1920 wl?F c<fi*$ 
'sta^ac^ CT*n frnftif, w %f ?*r c*r«n 
i #ta ftm 

smvttttafe (flttisr c*rsai cn*i i 

fkvi Biosocial research-ii? 
C*1 Wfa ^ wtnrt 3H ferflf, ^5t« 

feta wn- 

^tin^ tfl ¥W *lt*0 
’ftvii *n cw^ i ^-Rwtpf *tiaa«n- 
ftn « fsaaFt^a *m at^ca i 
3 f»ir«^ *1^ ai ^fia^fj nfa^aitan® 
jf^sta^i «ita Wtn-fac5ia s l ca ^jta«sf, 
c*t ^*n ata ata wHa? a^*itafa-r cwtatc*il 
*tia$ aTOi 3'fawtal * ^-faf^fa'si 
^»tlai w w a^tafacla 

c*ftfa* f6it*ta^1 « a*ic«r nfafb'-s 

^ca feka, want* fevR 

fanaiam am feha cn faaia c^ta >itarcaa 
^afH ca$i ^-faat^t «ita nfan^nita- 
fawt^liaa nwtfn^t* ^ ^$a 
warn 4$ cnil n*\ 

cnntfla c?i\aa ^tcai atw U ^ata ai \ 



[ ssta afarra *«rit*sar aaitafacia ’iM'sta aaatiB nft* *cafai i —**• J 

Tfean 

*otsrWi3 


«TtW Iftl C1C¥ la'ta WI I ¥t»l 

stetcaa feicai «iac*ii aca caa aca- 
fwtH I aT«fta c $fFrt C»f *ft¥1 ¥W ftCTCf I 
*>1 ^T*RtCT* *lt?a Wtaftaa all W1 
fefc* afaaja t faa V«HtlOTa 
faaca fag ficifa-aiHi afa asta 
cafc <«!& nc$ aititi «tfa*fea <n$3 
aacaa «rf<fia¥tca i 

aicia ca*!) sat^ aa—sitsssr 6i7 
atcaa av, $ca «rtit*r ?caf*i a^fa «rtaai 
Pwta *jtc$f%ft wa aca at* s* acafa— 
¥i *tacaa tfata afar aci cac* C=T«I1 
acii i wilatata «ai c^tata i *tatcaa 
aaca atai fa<ifa$ticaa g«wt$ cn*i *£[ ft* 
aci—«rta lacil pfe cn»i— 1 itstf firwV 
Cafl f¥¥t *tftf atcaa CiacaC&tato Wfoai 
ata aca fa®ia acic* ¥t«- 

catea jptcaa «rtcat*ca atapt aatita— 
afa* w «na aat^ca facai caca ai- 
*rtfoa artaarit «ft¥ wa— 1 (c* caa 
aaita *tiai caurta ataf wrtfo f=rfsp¥- 
fw *rc* 1 ata «rt*c<ita ^tatcaa 

35 cm c*[ aa *urg aca facia—*r^a 
fc^ltcf ^acaai a^a atC* *11 atatcil I 
«Htl* *a$ sfaai ft«i—■fcia aca$ 
ca^fe* cica w^Clfi nca faca <*icicf— 
lft<5 iff« faffed Cl dCl* IflfTCa 
*t*faHt1 faf fra, ^ C*Ca OKI 


<4Clff1—C^fflCSfaiCa ala fl^Caa 

faca 2 ! cafc arfacf =111 aaata atca 
afaca to 5 ? «rcaaa aca i ^tatca^ a^a 
¥13* at* SfltfCa aj* *d atlCII1 a$a 
ftaifcaa atfa *tt* «Mti 55 —'ifwwta 
?lfo acacia nw¥ wta « w *ftc*itfa5 
«rrta §*fa ^tc*it¥*tt¥ ¥ar$ *rtw 
vtai:^ a»fc*il 1 ^*ftn c*i c^c^r 

1 ft 5 ?, *ntw 

« j^a a<*ifew *ft¥i *ft¥® 

vcaa at$t^ ^fa’T'^Tt^ ^-asajc^® 

«fta «¥$ c*«rc¥ «itTO Wl 
^sta 1 nfa^Wtpra 

aac® ^ra »fltaa «itfa *ijr 1 ^a «fw ¥pr¥ 
at’R^ta ¥C»n—atata ¥iatfsa atai factaT— 

ft«-*itna Mi *rta* ^ fa 1 
<«fna c^c'sfar wiif fVfappi *i¥twi 
OTtt—'aftrta «tata^8 faffra alia ^tftipaa 
^t«ai acaa «fata ^:aa at«f aac« CT 1 
a^a nfanwta alf^s fafa^^tca aiajaa « 
cmtar ¥ai f^ac^5 a^tafacia atc¥ 
'icaa ¥t<a c’ti—c*f ^aa ^fai 

i«a«a acafacia, ^tcaa acaj *acaca ^ata 
* sputfa aiara aca ifaa^jtait^a 

*icat¥tci acacaa—^ta^lacaa af^caa 

¥C¥ «iit«a «fl% lt^C¥ an 
wtaca ca ^artcil <aa itaa^si— cacia 
i?<taf¥¥ ^af« aar® cici *mn ^rca 
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ica ff«t« ^-n *i fVftca 

«rtea «nfiE—$ta «rc® v itai c?i ’jca w 
n«wa ^rtratan stitcii in fieta 
lam nan aaci fa fa, <®ta 

TOI — lia aJtltCl ifilHTtl 

ilf«^ mtt—il5 c»r iaataw ifaca a*i 
flWtl f-f’FtS TOfl 11C11 I 

wta« awfai fafe-t ^ci— 

ntlCl—IClltll Hl-lfl fCll—Cft itafa 

acn—apsaaiti *ci nfltfti * ana i^ 
mtici i wtafana ^ra ifatca nls- 
ltf*ll FtaflCl life «tft'9 f-m * 

Iftl Cl* »lt? fe$C11—afcltCfa vs itai 
«tar® ffaei *raw—■«tcici itai *wet 
ftll lV11-«lt«r itai «taes n. 

<afa-ia itn-sitn faafa aro i cisrla 
HltCHl «fll* ifilOTl fllfih5 far® 
intifada nfamn affirtftciranifaca 
Cl faetlWHl Itl ntWl, <5ta^ «lta*a « 

n«M far® v* i 

«rtfi * itn «mct w fa fa f i *rat$! 

fi crt ftaw—iifc 1C*J sut?—ntli*fai 

—aa—ttcaa -rt^i iii ^rftyvto aci TOT 
tot fewtfa^® arc, $tc*ra a$i «r&ta 
wtwfaTOrtati n iilMtatwa ii cti 
ill-il jcia itij cm fcafai—^®ta$ 
in fitiw ^ a can its mi wi i 
®t: cicaa cati nwflH cm 
fjfF Cltl *trf^ fill faca SCI 92, ftlta 
Itfl^ltl CltC® lt«F ?* 1CaCfl I Htfl 
«tl 1 tCf wtftl f-llft—’it^l^tlCH 1*1 
fill iMn ifM (TO Haifa fact 

ii cron fai <®ta$ **famfai ®tsitfi 
flt^ *tft* «tn ’itl'B ftlfatll—fafa 
ci hi— ntcifatratatcia nftrs ci an 
5 


**f Cf«l1 fCH, fl^ftfcftl CHI cm 
f 9C111 SKtWMT fllCl f*WTOS1 
ucn—f®fa* iffi* wfil^ ffiil 
film—stfitwi ciVi «rifpr fawl5f*fl?i 
ii cife fin iiw ici ^ititci 
nit®i «riH iram i *cin 

fi|fii infai ci*f-fitm i mciti n 
^1 TO*rt*ii i 

it^i cini «rifi cmtii 

«Hi« if f<i «fcn?1 fci *if5«(< qpi 
Hia dff«i arnm Hit^t irfi cit¥— 
lea fiffiwtTOi m iftita 

ata ciwi—^tana «rtw fn 
ivia nfaii«tci cm inm ci-tit^ita i 
^®ta % fiiti ffi *ifaiHjtcia ifaitcil 
^tiai h Hfita itvi fltiiti 
lie 5 ® ntacn « ci^ ici^ «tac^s *itatai 
cich ia*Ha fi ? cii-fiwet ^ta «jf<®«ta 
^f« finn *ffii\a «tti cin^ f»fi 
ficacfi <w fit i^i cici ^ta «t»ta 
^*lf f« flWCI I 

•frtia d i fii 1 % «rtlia uti 
ffi ifanuti l cftci itata ^tcl 
TOtfn CHI iac<$ ficafi—itil cltiiti 
fecicf ii. ^t^-a ifastuta utitca 
—^\ci ia in ch ica «rtitri elites 
tllcii—I'Sgi iar i^f%c^s f? 'stca '«r<*ria 
in iw «tlfii «raita^ni laiita— 
^ti fi I s ! catll ita i^s wa I naa 
f®fi fi’.icaff ii—catliuta aid cawtfi 
ulcia iicatfi^li nta nciff n f®fi 
os ciffni, ^ta^ iltfitca ci tow 
cncacii ^5ta if italai, «i W «ntl fci i 

1 i®tcia ilt^ ca^l ica aciff l <sti 
«ht« ci if fti aflBritcia fiftv 
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aft&t ¥iaftd1 $1 c^Sl ®¥dt 5SftC=T I 
an cii-ftcim ftcacaa i ©rfta- 
ar® atmatcaa aaa wacaa 
aft® ^Kf® I ft® ¥ta^a Clt^tTSCI 
a<,is caatca aats^tcaa 

®tld ICS 4t*Tftd1—'SCa fiaitl C?C"ta 
^irtaaa ia ¥tc®t £Kt®a asti^fo i 
atari ca 

atar® i ®t&tt 3c®sr %*ia ca 
atf®® 5 ft«i i 

aalcaa ©rear* ®ts atatar 
at® wi ®ata i atatt® ca 
^tg^ar ¥t«fttaa, wrt® <®ta fat?»r lt®1 
a®a Itafta I at®5® C^t 3 ^ al Vjfw at® 
^ta itc® afai afta— ®ts« feiftaa 

a®taa ui *i^ta i 

®1atia aiatt? «rrt®t¥ aftta 


®fttc® am ®ti¥ ®t*r—^c® ®tar5 
ftsrttas «r«rf®F fta ®ta ft? *i®j i vtaift 
ft®ta ¥<t<sttaa asfafa atari®—cat 
a^TtS ®<afta a taftdi aiata i 

aaaift ©itataii ®ai ata—®ta ®fa»ta 
*r*tta a$a ?r®i foft ®ta cacaa as 
catraa ^tscstta *w ®ar® area— nt®a 
caWtnr amis ®ct? ®taci ? ©rtattaa 
a*at ftwtafara ¥®1 '©tat® Ctd ®®tfl 
® vaiitiftc®* ®^t=r ®aaftia ¥ii *t£ ® 
’©fan "sci atai a® as i ®t® ar®tat 
si 'ota^a nfsawtca caa-fam® utf® 
at® ¥«t®—®t® ®tt-4a-®tt-a ®tai 
facia aasfta «T¥t=a ®ta I ^frsta atsj 
¥i¥t¥ta ©rftltfaa ata at®sfsft®i ca 
a®t^*a ®a®st® ®t®fta a®a atstia, 
®ti ®f® ataita ©rtaal atai ®aft I 


^*fjm eWHm 

fNaF^attl l| 


«¥¥1 faint® aftasuta-ftatit « 
®ta®ft nfsawta aftstaa (tfasta 
5 fcjtfgl3?®rta tst^fg&fc, awta ®tt, ®a, 
®tt,) a®Hf® its estate fa«ta 4®|5 
ftlSca ©isjtn® «Mt®iart¥ ftitafttaa, 
'afcaftfe a\p iz* cai f ©rajti® i^tia 
ma f® ^sa fttaftm cii?i vtft ii ; 
ft® ^ftatcia ®»i¥ *rt^ ftlcart?1 iitfaa 
W’l’fn 203, ajtat¥%a carr^a 
afrrtilB ca «rt® itii-«r*itita nuft®, 

¥ a^faa—caaii 
¥taca ii, nar fad ©it® ®¥j* 


l ®t®^tf®¥ lTtf®a"ls ^aaitft® 
c®. ft. ®®. 5 ic®caa (ft ft «rfo&tw 
1957 itca cat® ftcaftdi) ®tati, 

«$ ’Jft^c® aa, 4ia{g »a^ ca\aa^d¥ 
cat i” adl ®tatcaa nai ®c1a 
xiafg ®t«^tft¥ aatata"la c®i ftwta 
Irani «tfofcft, ata-tfasata ’fejtt&^fjt® 
i attata—©wtn® «mt®5® 

aaataft-f i 

1932-aa 28t*r «ftra i Jtfta c«fftr¥a^ 
¥dr®a mafg ®r® a«i ®^lS® idt ata 
®ta. 41. aat®ta i®tnftcii ^vai^afc 
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3ff$1-3F»lt3 I. S. 1-43 | *SC3 43« 

Wifi «*tl3l *13*f5 *31 3*3t3 «rtl* I 
«fit«5ar 1913 ’rtr^ csfaiWt *i«isf 
mi* nrrKfisn * nfa® b. Sc. nn *13 

C*f* 1* 3t3 <Sw$3 *H?t$3t3 Srrsr | 

C3tf fob®3 *f*K-f3«t3 « ^iftl* 3ft^l*lt®f 
f*i3 far? 'BJtW 1915 3TtC«n I 3T>t3l 
fa C*33t3 *1t3 I ^8 *f*ft*3f ®tfl& 
4$b. 3Jf*t»1 *t*P fa 3^3 3"3 tftf^ ‘*tW|- 
rnfS * wtsff*!* fat*H - n?3t3 

wear I fa** 3*H3 3"^ »tC3 

«r-rt«5W3 C3 =?twi5 333 *i3%»i3, 

fe33*tl«1 SSt3$ *1*11* 

fi®f3 3*t3 wrf^’Ptea I C3i-r ffca «rit*raf 

'itefai* *rt3« *n»t3«ii3 *t®rs ^ 

*13 fan* 43<, 43 *t*i fafa , tf3>i«,«rit3r^j 

’Tiro *1*3 i fc'-W’S fa*i- 

f33ltt3S 4$ »lNt3 *1«'f3fa« Wt33t«f»l 
4FlXW «ltfal3 3t33 »T3tlSr3 §3faf43t3, C333 
3ik* ftwtwa warta? iNfa «rlf^tC31 

4^ ^PtCW faft ^ 3**1 *131*3 <si 33, 

nf%*r^jt=rf%^ie^ 43<, c»& 3t* fc®ti3* 
CWCW faifa ^<831$* 3*Prti* *t«i*3 i 
Opt-fulfil* *lfa>^3JT3fwta 6&T3 3**lt3- 
fai WTW f"H3t3t3 I 

$ta «njtn* «Pl3t3ag3F c«tPrt®^ *t»w 

C«t*^ I Wt«Ht* $tl*t b*fl?S 3tl* 
nf5n^lt3 *1*1* ’P«la 43^ *13331 I 

bf3*ttt"f C33t^ *iaft?S ftt3 «tfc*tlkt 
4*ft> *1?? $«IC*W i ftisra 3t#U 

f3*<5 fW nfW*JtW3 3$*l<3 C*WpW 
4*|5 *1* f31*13 I 3*3 C3l*$ 

$t3 »W fa* afafc, *fif* 43^3fbl4J3 
3131 faj €tfeit* 4* *»t3®t® €133^1 I 
•tftWfal* fwfar »W?I< ’1^3 3HJ 
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33t3* 3t*l® bt3 fa—C3«ttl3 «ttft <®3J 
43< S17JF3 ^S^TbtS «$< 31 fafe* 3tfa* 
*f3t*tl3 4* SftB* *tfafe* *lfcf f3 ^Jtf? I 

jj3 st’fj— 4i3r wtew »itf»ra 

^331^ WtCai f33f-l^ *W CWt*!!, 3*^133 
*Sf 3J : T?tC3 C3"f C3t^ 3tf*» 1« 3T31C 

wotn* 3^t3f3t*t3 33<sr ^3133 «rfwfi» 

3tCW3 3t33t4 ^CS13 rtW«, 4^ 

«f31^3 nf3313 ^81 4*t«$ «13S3 I 

TOI 43 5C«l 331« C5^| 3F33 I 

(1) C«lf3C\5^t WSf « 3f3^1 f3t~ 
f3«t>n—^<413133 ^?F 3F14TW 

*l3t<f3at3 W3jtnw f^3t!3 (1915-45) *t»i; 
ni3 <Sf 3rc»icsf3 ^31^ (1945-48) 43^ 
4lti3f38t3 CStCW *13 5W I 

1917 ntw 3T»!f t*1 f3-5tf3^1«1C33 3^133 
W*TTin^ arts 3C3r3r3t3 «lt^fC3 ^ 

f33P39Hl33 nf)3 i 1-3J3^1 «r??3^T3 ^f^fSe^® 
C3W C33I 4^ Wtrw *tffl^3jt3f<iwtl33 
>lt5tl3T*r3lvt^3 Wt3 3t5f^l33 fs»ft^8 
4^ ^3Wtf3¥ *13if®3 ^5133 ^133 I *f*f*|5 
?W1 *1^^3 »13®1 f33l33 WWt^ri >T3f91 
33133 «W 4318 *N$»tt33 3131 5tf3« 
3t313! 4 C313 3^3'® C3 C^t3 33133 

€13 3P31 *[^3 *13 I 4§ 3J33[1 *1^133 

CWH CV «1 *T3Vl-f33 i l3 ! t3 

«T3tffa I 3* 3*3 *113 -aftl. 4^. Wl^-C^® 
C3 1. P. N. S. (Inter Penetrating 
Network of Samples) 3J3^t3 «1b»l3 

*131*, *11 3*»Tt3f3C"13 <1? €Tt3f3^ ^tl'9f3^ 
43? ^ I 4 ft?t« s»f3SS3ri3 f33|- 

133J^3»|^1*3 313J f®f3 3F*!3?1^1 f^^- 

fiat»inl 51^2133 nftvnrhfiat# CfK 

5t*l ^133 1941 3tl«1 I f®f3 43 r3^t3l3 
«13t3 f*t*13 (1941-45) *t<* I 
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(2) ^ « lfi?«fjt?—'imjti- 

fiwtc?* to? cl Itlti f®f? qfcl, cife D s 
Statistics ?1 ?**it?to f$*&rt*t ?tt? lit® J 

i®tf^i *toici *ito^«ot?-tot?ci 
itti it to f®f? c? ?t?t? «to? 
ic?ci?, «i *t tout?-tote? jntvr 
«toci i *tc«nr gi to fii ®t?^9 « 
tol ltf®5 utocn wtfq* wit? I 
®c? cnt^ta mfei wfc? 4*$ ?w c?m 
«fnit1? I 'it*® 1 !? tof? ^ctfc?? «lfa- 
c?i? wici it’ll?* i nfcifc *tto 
ic*ii wtito^toti <iw^jt?c?H?fi- 
Utl itt'®* tofo «IR. 

(Dr. N- Annandale) ?C«r I ^t?1tC?1 
ltd* fa? fl? “Anthropometric 
measurements of Anglo-Indians (of 
mixed British and Indian Parentage) in 
Calcutta,” feft ?an? *tC«F nfiwlrt?- 
totC?5 W1 S1tl5$C1 CltltCI? I 

n*M*rs iti itii i «rn icwi 

jw toils afftto vi ®ta®t? n-tf*- 

ItltS (Indian Musum) 1922 >ftWS 
IClfBd ; fto—“The statistical analysis 
of Anglo-Indian stature” I ICS 
nci «rp ci\fi¥ «iw?ii-«r?¥ «r*tf"t« 
•HCfl «M 1WJ ?<tC*t*1 3?J?t? ?C?1 
its®h tot? ^tctfci* 31 ^ INI? 
I'Stlfl? “Analysis of Race 

mixture in ; Bengal” d& itCI? ?t3l 
fi®tC?* 3^ C? Itltl WC1 

®t$ ?t j it?« ic?i ton cw, if* 
llf®, ??t?®^ «Hpfo« icifc 1^1% 

*lt»?C3C1l “Multivariate analysis”-^? 

fcn* 

?C?fc ?tl ?C*C1? 1 


(3) it?? 1CW—I'Wffiltl if** 
nuti-toNci *tci ?tto ???t?to 
c? cilto totto «tf®®t? ito to- 
f?c??, it*fc ?c? ^itifa ®N®\? 
itofi* *pjcn tola ci?t:ai it* . 
f$t*rci£ sUna $tci it?? ft?*i ic**l3 
W 1 i?t?tc?a meat? it?t? I 1923 
?tC1 «Ntfit1 'its ?C?m-f??1 C?C1 
1t?1 ?t? c?, Iiar’jc&a 4Km lB5®tl 

?tI*TGC?a c? ¥? ac?^, pi> 

«ttowwi ?t?i «itot» 

^fi'®: ?tfl i *ffs?^Jt?-tot?t¥ 

¥tw it to f®f? Piftw ^n?*l'5 

I ¥5 *IW tot?“t Frauna 

Bayer Itf?? nil¥l-ft?|¥t* ?t?JCT 

1^1 1?*.1?t1 ¥W I 

1922-26 1t*i 1^« f^»f? 
filtiiw ¥t¥« ¥C«? I 

(4) ?sTl *lffl¥IRl—( ?«1 ftwl, 
ton «ciB ?i?v)—sut* 
nt? c?t*it^ ffitc** »rt??it»i¥ ito ®ft¥ 
«W? 'Wf ¥tC¥ Ifttll 1922 
itci? **|B ?^?t* fecsi i c»r?ti 

?t¥» <¥ ^t=I¥ 1*1 1? I lift! 

4*f& to?w ¥f?lS ntitpw i?t?tc?? 

felt* flllflCU ¥tf I ^1*1 «f¥t1 

¥«*R ¥C?ff8 “retarding basins” ^®fi 
¥C3 ¥f«to ¥*I ?C9 *tnt* 1C* I 
?J?11 fill ?n?1*ll 1*¥t* «t"ft¥ 

53C? ¥1W1 fi?*^ 1*1ltc?? 

1C* I fef? «Kwl to® 50 ?^c*1 it- 
ItOTS 1«1 tot? 1«»R tfl?^«tf® 

?** ff in ?*1 icici, ®t? ffatlB 
ciNtf nci? i nfiwuti 

1lf«C® fiWfl fCfl ciitci? ci, $ 
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“retarding basins” agi ftasci c^t=f 
*twt ^t»TW *1 I f®fa c^rarci* ca, 
*¥t* «t*® *tai *C*lt "feftv 3r»l snThcn 
* cantn^a w Ore* 2 a 5 ® ?ac® 

•itac* *11 wH ’i I tt<ftc j ra •nr «f*iw 
w ®t?t®tf^ <*a^ a>® nac®? caa aca 
ca«?l nta~-®i fe«taa ant i $ta natatcaa 
wf*rc* *tc* ntfaca acal fen*ta atfas 
*caf*i i 

v«n. ^tl. «rfoita «raa acn aari 
faasi 4m ?ft»t:«ra ®anfa nvtfc* ajfn* 
vtmA aa i «tl fef$3Jts flat*? an-fi^n 
£t** 4m atcaiara «jtfn ancntcaicaa ag^at 
nfaasata antaci <a'^a ncaaitni ®ajtFr 
X* *tc«r cqcnfa*i i 1937 ntc*i feft 
wit^N at$ni «Ucafa* wtcaa ate* 
S’tn’NH^t ^icas «msa <aa ajtna 
nfiwi cn-r *caai few, atcatnaa 
fea<<® **iw atew itftca vmm fe^ntaa 
at^tent 4m a«i final i nta1a®ta na 
s»ta®ac$ a® 3ta. ca$ faaM * a*l fain 
n"tcf at$ *tac®, ®ta \cn acacs «rit*- 
bw « ^ta awattow catfa* ntaaat^a 
«*f®®®l i I.S.I.-CB a^i-nraitnta (Flood 
Research) *cw <J1* <Jiaf5 fa®in nt? 
fetic* i 

(5) 3^1 nafal (Sample Survey)”” 
afFsta aplata a^itafatia ^^tcn^l wi- 
Xf «iaata acil “ajti* 
naif®a festal1 faafa® 4m antaa^tca 
ffantaafta fena ®w wtwia ats? f®fa aja* 
wwi937*rH c«rc*ti 194 L nten ^*r 
at®ni 4m fatfcaa wife ntcfca fevttawa 
nfaatl fna'tai aw 4m 1943 ntcia 
ffeaat aagt* «tata afancua feviPH 
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nfantu ftalai *taa l nfaTv'tJta-fawtcna 
nWtaj ai| *tcn Stc? ca ajtna ^attfa 
mm vac* scaf* 9 !, <®ta aataa fastn <aa 
faiaaa, ®m as* naif® fa4i um 

nftf fnait® atecaa ^awlfaa ^*lt? caa wz* 
fsfa ca «if®«ta *if«Ba caa, asi *tfa*K«ijta« 
fawtcaa 'Sample Survey ”-aia ^aJtCl 
c®ian aftaca i ^rfaicaa *ifa>i\«rjt*- 
fawtW “Theory and Practise of Large 
Scale Sample Survey”-i<ia s^a ac*t 'Itca 
aai *a i 1937-50 nK <1 
»isu f®f^ at®c?c“fa afa*w, ^TRTfar^- 
^hfsa 'sfa^l (Socio-economic 
condition), 3R*jtatac*ia ^t^^cata 

l«itfa fasa asantf? ^ta acaaa- 

aala atajea mm acaa i 
feafea at*tat^ f^<ca «<a^ ^aaa. 
^faaa^ta 4)f® ft^taca ^l-’iat’fta ca 
Facia ajsF? acacw, cat Bern’s 3it«&cara 
iata*f a®t «rt®la ^ aa 

1950 atci i aait '©fa 5 ® 

«i«f^f®^-5TfatF^^ *U ft<caa «rc^ 
^a®tfii^ fen tea faf^a faacaa ajt*r¥ ®iitfaa 
mm i «t| ntat^'sta m cainiw atcaa 
wiaat 5 ? m* itfac® nc?—a^nHa’ti ^tcaa 
acai *tftctf i 

(6) nfaaaa *faia « a?t^ta 
1955 ntci FsFn nFa^aai ^Faicna nw^ 
fa^tfs® ^ i ^®^tca ait^ta «rts ^ 4m 
(n^a \zr\ j) io a^a naa-ntata acar ca^ta 
na^i nataten na fiw caa apaata «a»a*i< 
alfaT >ar^l ^caa 1954 ntwi «tata alta 
«i5catca c^ cia feafsa f®fa as? ^ten- 
cac^l n$tn ^ caca vt«f ataF^cna t 1950 
nten ®taHa fawta catena n^tnf^a 


«(«jjt^ «t"ltHWW «^®lt«t^»t 
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mm 

®tac«ra a®«taja Prcatataft fi*f caa 
f* (Why Statistics ?) I 4C® 
f®ft C*l\fal ^^t*1 0*fCl «Ht*t aCaa 

ca, cm m 3 w fafacatcna atajca g 5 ® 
®ta) f“IB (Heavy industry) lc® $m 
®t®ta whf ®t®t®tf® sfa *rt®ai wi 
«Natf®l C*m #ta ®tfaf® 2 uja< 4 cafca 
ar®»i ai ^acatcafB ; a ac®*t ®ntata*i 
^fct® i can-facma ca cata itatcal 

faaafB *r®c® ia1 lacatcalS a 
ac®caa f®fac®$ f®fa fiiti wtfai’t 
•ifiliatl faC*ttS £®fi acaa I 
®t®*ta ®<a)f«i ai cacai$ $ta at® 
f«®a%a I 

(7) ®tfc. 4®. *rt$— 4Mti5w ®t$. 
4®. «rft. a«( ft, 4c® ®t*i- 

«ffait« acacia f-itt ® iMfaa 
®f®ajfarc® i cvrtwii acacia, “faf®a®ta 
wj <&¥j flfofcta* ca$ IN® at%. ai 
afac«fa "fecahtij® *Naa ”-cafc ®a*i 
afac* caa i ®ft f®fa 4a «rf®ktsi 
at3$ *T*T» 4a ®ta<J|l C*AflPW gc® mm* 
$ta hwtfaa «rf®®i« ®aWai a<faa®i i 
bS aca c^*j=t fofa atc®a c*ita cm* fac® 
<TtaC®a, C®afa fac® ®3Ft® *lf«ar*t aac®« 
-*&tcata aac®a ai i ai naa^ atai at® 
aca b»ic®i $ta ifcaw, $a$tl3§ciJa iT®a*t I 
f®c® fm ®ta®arta atfi>c® 
faita caaa atai aaa afacacia 4^ «tf®- 
fetcaa atajca, c®afa aiar fact* aaatca 
fawtcaa 4$ itati ®tac®a a^tatca® 
a?*lfad acacia I or-t-facma ai fivt® 
*if®®ti *wa ^t^raf®t«i=r 4$ stfefcfca i 

1933 ®tc® 4$ ® fallen a»ic® fi»i 
4i®a ®ftf-ta ®acaa aHfcfcta catfc 


(25i 12 -t ®«cji 

<ra$ icafi® 238 fctai I 1967 ^twa +*$ 
®t«n ata, aala aNJi—2303 ®a 
cat^ <raB 172*61 a® fcf*11 ®a faf®a 
ntat®f9T a«r f*»a«n :—(I) ^i8aft« 
f^®rn (aarta^), (2) affcattufe, (3) 
catPrwfr,’ C 4 ) atcatc^, (5) *t*r®aafa®tn 

( a®if«a « feata »i # ra aina)»(6) c®ca1- 
attfa, (7) catitPilJ ac$,t«i, (8) atfr, (9) 
^catafta faat^, (10) ^tf®, 

(11) faat$ c5f^ fn (fa. ^n^., ®a, ^jt^., 
fn. 4^5. f®. fe^t), (12) ®tntat»i 

atc^, (13) na^ a®«ft*&, (14) 

csi^nca^ «it^m atra ^at5 ataatai, 
(15) ^^iSScfea a^«raat®i. (16) <**i 
c«ra Nitff i i® -r® *$\ aaa fa®tt»i 
®t® aca *ws\ ®afa acacia i 1968 atc*i 
^tcafaata ^a afli'ta caai ata ca, «cma 
^faa^arta aala i®aai 33 ®tn ®ta^ta i 
arif® acsaa *ifaa^ajta fasten® ®ta®\a 
a^a awi ca 3 }! i 

®tl ®taw ®at® *itca ca» 

=n ncipl Effete® aacsca ca^i «rf®®ta 
atva ^fa atma fa ®tca ? 3a faewa 
®tata aPr, "faafa®t9ta al w catata, atca 
aca aaaita 4^ca»aa, ca®tca 
af? fa I ac«i c*$f f»tcafi ai c®cafi cafei 
c^a^ \* nl^ fa aca^ a®a acaci i ®rtaft 
aca acid cfea^ \* *r^ca fac®a feaa 
®aai aca ata i »rtatcaa caci fawtcaa 
fena uacai cata Jtf^ia w aci fa i 
<fan® faat(5 5c»ici at^atafaa a®i 
fawta-B^ta ^®tca bc»i:i r nPaia catai 
ata, a®tca$ acaci ® fc*i, 

^lacaa ®icaa atatPaca^ ®t^ «tf® 
a^c® ®t®;aa acacia i fac® at® acacia, 
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c*ifft Orel itw ifta ftww i 

♦tfi^jftftsiti •trfflcw ci nftr- 

ft'eflll 1 flf-lbl n*R ItiCI, «t« 
fti *nn *b ftw»t ftwtit? vitiftt 
tj^jt ««\ i n<ut*rv mti- 

ftn ’i-ic# wi w« fin i. s. i.-m 
f®e*^i ^irtni ft. «iti. at« (F. r. s) 

f*IC<fa|*T» ‘'An intellectual of the highest 
calibre, a stalwart among scientists, 
the beacon light of Indian Statistics, 
the founder and the guiding star of 

the Indian Statistical Institute, the 
architect of the earlier economic 

plans and an inspiring teacher, is gone, 
An active research worker till his 
death, he was a source of inspiration 
to the entire scientific community 
and his death is a great tragedy and 
an irreparable loss to the world.” 


mfafttH 11 29rt %1 t 1&93 
210 *<«ltft"t fofa I 
<W Ft? C?tW? ftftl C1J& I ftfi> 
*iim* nw wear freara ft<*i 
^rift? ii* *ifiww *U% n 1923 ifci? 
27m ciantit i affowtwa *?fti 
ititi $t« it?a fNt«ft*tw 
?c«tl anftw i atwtw * 

nttf >nt«r«ftwr w $t? 
sjftfc Clt^t ft*l I H 28cl ^T, 1972 
wt®t? 4ii5 c^tti fift ci? 
0:it*r uft «tor i 

ft®ft ^jft? <4*18 nutew 

cvf i 


[ <r?i awt* ▼ *1* (7. 7.72), 

art (12. 6. 71 <w 

«f*tftl «rom ft. nti 
awl c«tc* ’iftftr *«ft i 

—oft f ] 





ft* ifwi ®tft faqfe, $f* fare's 
®to* **t* cnt*ftli>a ceffne®^ *f* *ntl5 i v 
sntwfc $t* #1 ftfafqtftc* froc**—■ 

"The obituary in the Times this 
morning emphasises his very great 
achievents for India, and his great 
personal qualities as well as his out¬ 
standing scientific work. Prasanta 
was a great man” 

®ftt* ®t*tJTO TOt* TOW nft 
cw to cm ®tfo $t* to *ft, 
*t* TO $t* to TOt* ^t®)** 

*tfn® ni $ra **t^u 
*'*tc*f* **1 c«w 'TOt* ®w **, Jiftjta'ss 
** I *tft ^ TOt* iP*TO cto ft? 
cqjff TO *ft TOt **i oB«ftc=f 

ft^3F ®*C*11 *lf®**1 ajfeTO—'StC® 

®fata ftc®a t*i ^ftre*«tc* to c*ic* i 
cTO ft:'® *ttft ft i 

«ritf5C®a to TOt* gw Vs-*K 
ft*cfo **, <4*$ tjca* i fe*nfc to 
c«rftcs*ft toc®* *ta, amt* $-a*c*a; 
1912 TOW ®*1 I 'Bftft *fft ft®f* 

Mil *vrc*, f®ft wtc* f*.4*-fa *fH 

TOC** I 

^ *TO* *CTO *fc® *^Jr*tC<(* 

5 ®**t* W® TO*1 C*t*ftiS 
*1ft® TOJt* (740) flftPl*5 *CT11 
to c*^ c*** to TOtqfei ®t*TO i 
*1 to TO* *f|ar *t*J « 


*fl® TO? to nfas?! frota to*t 
‘tTO*!’* $*fst* fl^lar to 

TO *tftw I to to* &wcat%c® *lfat* 
to “to 4V* *rfa*t? *fat?tft*®tc? 
TOftt® \®t*i" wt* frroii c>ft 
to?$ *fc® to enn cqtft® c** TOft® 
wlai toi TO»T» ®t* 1910 TO 

TO-tc** to >rcflp "%®t®*V i 
*lt«?t* ®tC»f *t*C®$ ^5t®*1* TOfft 
’ll* sto cn®t* cit®Mt®tc?a *tft<**» 
c*ca* faaaftftr® ®c&i Ifa^ri TO 
c*tcTO* \:i ®t«ii *faa "qftti cWf 
«tffe* *tc* ** vtf>rF*i to:* i >i**i 
ailjf *t® i fas *?<, *%® tonfa 
tw®\ ®s?t* «r*ifi® toc* **ca ®t?$ 
4* *fa *vu* mU ft«1 *t*tq 
*n>l I 

c«ffro^ ^c to w ^q;tn* *-r- 
mt ’Ntcq-f i ft®tcq Bfn^tBar, 
TOft GfKSX ; ’tftc®—ft, t, ^tft* « 
f®, qfsif, v*t* q*»n* 

qft-r, ^M«Ptc«—wwt** c*t*, ntft®jt5i, 
« «f^53r c^i ^f«^tc>r wjftfftn, 
^f®c® w\$\ i c®qft ft«i ft*jt^ 
toc®* *TO* $«r* ftft® q|5r-qt®*i 
®t* ften* to toc®* i tfif 
flftft? *c»i* "lft*i?hrf®* ®ftc*?t ( 
wtitft»i ) f®* to nftcaft ®t* 

i*w f**i ®n TOC®* *lc5* 

®*t* nPw fwi >wfci h®i «n*^i to 
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Ttfir *rtfi ^twtftcss Jft?tt3i 
c*r¥tc»n f|t*t3 'Bisfq 3 $ t ■tflwfatn* 
*tn m*i?i fatfc *t*?i ^t«rtc=n <ft«i 
*t*F5l 3tt<5 ¥t»mn «T3Jt*t* « ftcawi 
^ 3* C*33T9 «Mt* f«lC* *ttC9 I 
C3t«f *9 f<F 3tP3* «ltlt3«l 

3*t<8i « m|»f9 «i?t9ifl 
9FC3 3^3 3^53 3| *lt3tt31 38^9 *t<8l I 

tWwV «UFtt«f3 333 *ft3t3 3t* 

w 3t*t* *rrf* m* ?fn fcnift 

totwf sRtfan ftt«r Prut* i 

stares f^=r ?tt&, £fst3 

H* *wi fai 1 *3t* «m ■ttl«ft«t3nr 

fat®3 ?n 3tl I wfw fofa 3»JCT3, 
3ft3t3 «T?t3 **« *tl« I Wl %W 

cwtnrc Rfanrta c^^r «rt*t* 

ntet fat* flnt*3, Passed by the 
Committee, Order a copy. 

3t* 9*t?t| C*tl C*t*l ; «9Ffl3 

■itlraftitw* *TC* Wt33t3 l<n«ft fotsrfi 
mt»r c’fc* * *rc? »rc«f c*iiB wr ^*ra 
aFtt*a c*t*i fit* ent* i «it^rs* 

*1 fin 3t#tr® ^rc^rai fl* 9t3l 5«it«i i 
$*t3 *ft*3 c* \U$ 9$fif «ifo*t9 ?c9t*3, 
*rt*»it* $t* 3t*—«rit*5* i *33 

#w alls itffln cir nfS •fa^’ps 
*r*1! «m c*tw « evk® <*f*t3 apt 
*f»n VW8 «lt*fP11 I 

c*wta*ii ^*at9 m* c3t*t3 c*t* m* 
cit®i fat3 *w cafata mm m* 

fi«j mm ell cvca 3tati93 dtistli *t? 

c«t* flfln fan c*t*i, ftf <5ta ntna 
3tn dtstfB «fc?i ihrr* ntami *11 atasta 
•ft? *t*ata «ft3taef*i f*tw •rewi i 5 - 
folt tivti mm 3tat9aft *m 
6 


Wfl i ntwr ?«i fit* «?tfa 
f%^t*f I C*fe C?C»fW»lt« 

C5t» *F^ ?? I 

fta wit* 4* f?sft^l l 

c*^ **« f*n *tt** *it?f* f5f^*utt** 

c*t?tw f5fti ^sr»it* I foil c*tt*l$l3* 

*t *t? ?Cf ? »T^T1 4CTf?«f, fistl* 

ent* i « ?t* *ftwi *tt* *i, 

*Tt?f**t* *5* ?tl 

»tntw l «r^ta fww **t**ci ^stfil 

«ft*tr? «*c»r ^ ?f*f f?r* 

c**t« wear i ** ?f*rs mv ^ti 
fid ?ftf* *t?^ fVa^ I 5913-1*3 ^ *tt* 
«rt*twi *1 ?c*iti i fell c*tat 
fnt3 ?Pr fiFt* «it*9ft*r; *t* 5t« 
fet?t eFt w ^tt*i i hint's? it*n 

attfe*^ttCT* <t?i ?f*« «rf*^f? (c*5) 
« 5?f< 

^t*tl c»Tt=ft« «rc«i *^tfi 

« **^tt33 ^t 5 ! C^ll 3*3 3t3«. 

^t*t* ^t*t*3 Cit«1 ^<-3 *3t* I 

cnc3 «ft‘it3 *3 C*Ft« ?3 *t»n I 
<*3 *fts *t* •ft* *t«*t3 
C*tn* *p?t3 fltftl C3tf«T5 *W1 I 

«*n^ nf’t fl, =n i 

I**f?3 1**^3 **nt$r arf3t3 flw*—’«| 

3ft3F3 <sf«ft?eaF, *>f*rw R i**r-f* •fH 

5FC9t*3 I csrf»ic®^1‘ *t»ft i *3 T39tl*t3 
Pff^ fin C3t* 3tr6*C*3 I •f ( ft?t < T 

*tc:3, 9t3?t *t^1 g«1—>'«lt9 3^5^3 
*C3 nc?.-«t , i??f3 6^ nm i cit3*it*r 
f«f* 91^83 *tw* cnt^si 

^t9 <rf? «Tt3t9 C3 *¥fcl *r*t?t* 

«l?r3^> *nf|*l. f3^f3 *C9 >*3Fll «r?t3 

fcnre *t*i,~f3ti3 ml ?t9t*i n, 3fl*3tt«n 
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[ 25-r **, 12 h toifi 


iwi tow fof* ffW3 w|art%»i 

cit* i ^t* faTO swcto fcw- 
fwtctf—'«ittt* $t* «ffa to* «rti« cnc®r 
Wi 

( 2 ) 

I9l3-<n* Jrfaffatftr «rit*rar ftw® sw 
rtwr i 1914-* c*fa,w* *rfta Ithntwi 
■TO * 1915 «[F*f TOttffat* §f*rtTC®r* 

■rs nifat* •ft*! * ^fat* *fw 

ifl*\zm (Kings College) ?1t**11 
»it« toito I % f cti c*, fagftw* 
bfc» f®ft wri c*ftt* «TOt*3 « fa* 
fa* *jtrs*f®i 3Jtt*ft*fcfa® 

CTOt* (Wilson-Chamber) <5[tfat** fa 
fB, **fl, fc$TO3 (C. T. R. Wilson)-ftfa 
5TCTO11 TOCTO I 

ciw fa* nw ffi «ritwr *TO 
wftw <2f®Tt*^3 TOCT3 *1 I ^13 SCTW 

«tto i c«ifa®*?f *ww* nifa- 

ft«tC3* TOTtTO ^ff*TO TlTTO 3J*i* ®tw 
f*W® 5t*l C»fCl!3 I ■TOt< Briwfaaf 

*fwwi *tw ciw toto -roi *t*w3 i 
«r*jtnw* to iffa i ’TOfa^k* -sf-rt^ear 
<toIB TOlHW* TO *$*1 TOW3 * 
Tfitett* futtwi *rw wi 

1917 w c«rfa®*ft *wr* «TOt* toi 
«*t*fai cto iw «ftfa ertfTOtar* 3t*r 
c*ii *E* «rNt* «ft«fa wt=it»it^— 
TOfa-f*S»tt3* *lfafTO Wt3 ft*l* *IW111 
**c® sfa $t* fe'TOi i *rtfa ft«r 
5|ftr® *rt«* *ct faft ’ft-sttf whTO 
«TOfCT TOft> fa*i3 i to<:«i$ ftft *TOtW 
•i^rs faTO c*fa,w 'TOfatqft $t* 
TO^te fa»r ww* wK* fwttf’rcro 
tow ctobI* C 3tfcr; ®t* 


3TC*f TOW WTO IJtWllTO (Maxwell) 
'aifa « £TO tow *fts® faftfts® *fcl 
*<rt* <rofi> *$ ftft w ■TOtw 
fcTOt*TO*f ficro i *t»i-frofaw* 

‘att*t* «PF *ltrw f - (Grammar of 
Science), C i tC*t* ! *$fi> faTO «TOt* 
*Ttft*Jtl«f 31, ■ftwfa fl*tl 3^4 
fs^titil ^r«fja ’Tcsr nfifs^s ^itw 

mv i «iti i»iw iM c^ft 5 ? w 

Wfr«f* «Ttl ‘C3Ft«’ (Nature) 

•ifiit«f5i *fc^ ncwti f<** 

X*tra i ft:?** fkfi ^c* ^titi 

!*** T34tl53 ^11*3 «rt»t1 

flW3 I 

T^tfs^ fa* *zn\— af’lfl^ar 
to frrc^r* (4-5 ftfiiftfeti) 

’$*«r it^ntw ¥w *t* 

^51 C*t^ C3Ft«3 (Secondary 

waves) f^5|fiv5 ^* f^F 3 I f*f^*<| «ftar$ 
TOf C«*t3 *^C : ® •ffWB 

*^r c«? ^r* fa*?® $* *i «if®* t f3'® ^* 
^**1 c’ttf** ^t* fa:t*ifaN5 *i fc«r-ifir 
*k*i i* i f>g^m ^tc*f 

(Moselay) TOffW3 C*, tflf-Cf 

lf«f 1 C^^F f3<« ftaf ^1<J* <fl?r-c* *tf- 
*ltC« ^t*lf«*! *Z*\ *t^* C3\3 WtWtft 
ftf-r^ ^t<j* *P« c**t*^f 

^* I f*^T^-^5*T« f*fV*1, f*^iv 
TOW *t$*ft« c<fc^ fV 
^5*3 ft:*?® ?t* 31 f ft*i ^t*tctri 
ft^tfe® ^11**11* f*** I 

^titw* fcifiwi 

nn c^i •ftwt* i 

*1 c*t*, ^rtft «f5^ 

ir**it* «ii3rfa*tn ^*3t* i w tow 
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fa^jv^aaf fevtt*f4 « 44 ^ 4 $ fafai wrffe 


iSTt^v aaj £®fa 1 atss ^«f^i 

ai, C4taf« foat® 41 c4ta c?"f cat4 
^faata $*fta cal at® a«lf® ^trtata 
4 * <^®5tfsi* 43 «v® 4ta4 tat ^a fcsft 
w afatta c*t?t^ 1 1895 ^a 

Transactions of the Poyal Society-4 
44 ®l acaia fii? afai * 

*ft«n c* i«i ( ®tl cat4 C4tn c^ta aafe 
£®fa 4 a t® 1 ®ta *^t3| •PrM-fawta fa'Sfsf 
1?wi at$t cat4 Ttatafs® *ta fed 
4tat4 c44ta ^Jtcattafefat® i cal at* 
^d 4t*u$ «iT6t^ ^^"tsisra 4^ a®i 
4t44tal (Workshop), caatca fsfa 'tta 
faaafr® asatf® &®fa 4atc®a 1 ca 
4taatata f^^trS« fta $fal *tt« *t'si 
^tftnwa 44 4ifa*ia 1 cat 

faafta altftaj ^itala stjta ^satal 44 
fasiv^a* csa4 4 <stt*4 as £®R 
batata « ®ta at* Rata 4tat®ra 
cat4 44 $ 3-9fi'5 njta®fcatfa§ta 1 
aa 44fsi® 4ta Etalta *tiw®Ttatfa®ta 
«jf®4f*i® *fttatC4a fBn caca aaafa® 
wr <*tfata faa fasjvsa* can ®R| 
^*ia ^tat® 4 atta* asfite «jtntf®fa® i 
atat* 1 fea^s? *ta ®t?t®tf$ 
4*at4R-it4 c©t4 4ta caatata 1 fofa 
stfaca csta -ra ®tfa4 4 at*n i 

®«rc «ita« aaata 'eitaa *iSWl; at$- 
*rt® fata ®ta fcaa fa^n-w Btfata 
caai C4ta $n-®a* aai ata faai 1 fa« 
a® csfci 4*ata naVi 44 aife«f<r 
(Negative) *tal I ata ata 4ta atat®fta 
atfata naVi statata, faft®! wm 
W1 ai 1 


aiK 'Br«r®itf 5 i®®tia «ra?Hwr 

ata ^ ^tata atc-t 4ta Jh^twn 
^tatsra att«f «iaaa caata *ra ffefa 
at»lt^a Emeritus Professor *f? 
ataa * caata »ijtcafta^faa naK-fawixa 
fa®ttaa afoa 'si^c-ta 4ta^$ aa ^ta ^ta 
ataanta ftfafe ^ 1 ! ^tia? ^f®ataa 
a«w «itata f^i®a aat«i^, f4 maani 
^tR stotfe « cf «itata fcacan fac«®a 1 
a't^cn a a 4<ti srtatata « ^aajtnf 
a^r^fatia ata 4aata I a»ta f®fa «r<ta 
''arata c:®«t agfe ®ta a^ta cat^-cst^ 
®ta*ta >ifan $r*i ^tfata cata 

%a 5 i^t zw ^rat^ffa «fat^Btafa ata bz*\ 

w*\* 1 ^0^*1 aca a^«itafaat4 w 

fata ®t«i a»iwa,—“«t*it®, «rfafa^ fa^n- 
®a«r c*ac^ $n-®a«r $^ 9 ta at® ntta, <a 
Rata wa aa 1 ®i afa at®i, ®1 at«i 
^fetatn, ^ttaR^ta catat« c^tat* ^a 
fawp^ai 4®fata ®i ’•alR^ta 4at®a i” 
ca ai c^t4 ®r«t 44 *c&fcta 

'Ita atsa <aaa ^a 4f $ a*»i 4tat4 4t® 

fvsfa «(a 1 «rta ntaa®tt$ stftta cat® 

a^iwa ; t4a al, ®tc® faaF>» ^t*a'« ®1 44 
fatffa® ®aj^asn ata i 

«ita 44 f?a 4aitn4 fn- f®- ataa 4t»f« 
4»1fa f 4 4tar 4afV faf«t*itatT 4at*H 1 
nft^c*ta fa44®ta 4^1 «T4t*f ai 4ta 
catfrttt® a44tai f®R C4ta a®aj 
4at4a at 1 ca ^tfaarttaa «rt^ ftfa w’tfwtas 
^tat®a, c*i faata ai 4tt4t4 a^fV® C4ta 
’ttaaata f®fa ®aa® atatfatan 4 taa fa 1 
f®fa ®aa aar *ff®H® ^tta^i 4t4t«fa 
ntRi® «?ajt*f4 fa a® 1 *tat*a ® tta ^traaata 
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ft** fti i?®*f ® cistit* $tc®* "W 
lift® I SCI *t*t* ??* St*t* *ci c?c*h 
c*, st*t* vt® cl* ?c* clci c**tit* 
$tc®* "I s ?? lift® Fourrier analysis- 

fvg vts st?t* f?c® ntr^sf, it? $t* 

SptC? Stft Vt®? V*C® 1^1 vf* I fa® 
c? ci\*tu it® sftt* icfe *d ft i 
^vft? sftt* ic®js?Ncv st?t* 
icmi 4*t? * ®t* ftvi®t* vii sfttit? I 

f®ft VI? llC*S VC1C® 1?t<-ft®tC?* 
«tflSV (Lecturer) | ftft 11 SC? 

v*ci?, 4S *fs *® ifcil*, siPlisca* 

ft^JV®*V ®t* IVtVIS iftll* ?* I 
*t$* itc® ft§jv®*v iq>c*i ®i cicv 
fci-ftsr*. ®*«r f**|f*® ii ?v*t$ wi 
sutiv ?*it?ftci* ^rs?if^ fiw stft 
Sftt* vtcs ntfafcftit? I 

Sfttc?* *C*ftl cli?t* 1*,? I 1913 
SCV ^Wl C*tC** 1*13 (Atom) l£? v 
cvtit^ftftftv stcifv v ftft*«i ®^ 
«rvtfi® w i i*ti* cvsft cife? vc* vc? 1 
<n?fvi*® tci^iftsfa K, L, M, N—i^f% 
vc*vt3 sc* stit cvtiftJNfaftfc *c* fiat®? 
vc* i cvtitfcti frii mfctsv if*?ti, 
action,— c**t®t* (Momentum) « i?t$ 
ici* wqi i?tctf if®* nc?t? ?ci 

®t* S3;1*t^ &C®fa® f*, VC1 fcivift'sft 

sf®f*®* cvtift^® 5 ?c* stft itf* cicv 
fc**v? i<tc* $fa® **, fts ®tc® s*st? 
?i vc* fc*<® cvt*t<&i if*®Jfn vc* stft 
i$tc* s*®**i vc* i >*il ifi®j* cvt*ft>i 

StCItV * ftft*«l*iC1 lf**Jt« ** I 4VK* 

fttfic?* cvc<a sfe «&'« ifo vr«f vc*. 
cw 4*r-c* *f®vi cicv C* ^WVJftsfa 
it^wcv st*t® vc*, ®t*i sf® 45* 


C*1*ftl Cl SfttC® 1*t3* ft* sc** 

^civift vv^i® *c* fttf® *c* it*, st* 

SC** CVtl $C1v5ft C1^ lift vv 

Til vc* I sc** fcciviic?* evapts 

^t«R ft* SC*S ^f*C1? C5C* SC?V ^1 I 
^ v^^]f® Utltc* C* «tB^5 Ifas ^ ^*, 
®t^ <«^-c*vc’f ft: 3 ?® ** i it^ltcar 

1S-C* if®® ?C*I« «T5S lf®*C® ft* 
sc** Icivit? VV^J® ?C* ?5? 4S-C* 
vc* i c*t* s^ 4$ ijtui ftc*^ 
sts ft ; sev* ftit* vc* nCfsi vci* 
ICS faftc* f?C*ftc*H I 

ft^jv®*c*f* ^Mt ?1 ® i^itf if® 1 s 
1VC1* $1lt* I fvs 1917 sev 

cite** 1 *t^-?J? « f*tv**l ®v st*t* 

St*C® StCI ft I 

Slltiv ?^lftT*1« 1S9®: S VII 
®ftc* C®C* C?C1? ft I Vt*1 ^t* 1? ®?1 
ss ft*c* ??si ftn, c? scst ifti^Jt? 
5^1 I 1C* Cl Vlt* stiff I 

«KtSBS C* ??C* Orel fvc* <*1C*H, Cl 
lie* it* stsc®tc** fuftstucv iffsi 
CV3f cicv fisi eves vitsft® v**t« 
?vi ^c® ecici i *t*®tvi iftstst* 

^ fCS* Ttw <*?-*-C® si^i ftstn 
Cltll fC*Cf V *t*®1©1 ®1* StSI ^C1 
^cicf i ^t*^ st^fw ?t**1* 5ii it* 
®t*v?H itft® « it* *tif*^ cite** 

SltltS Ites* V1JtC*l ftsst? S*jt1*1- 
vcw 1t^ <<5 1t* c*tc® fiat? VC1CS* *t#t 
^®f* 4ftc* 5C1Cf I ft. f®. *t*R 1?t<> 
fiatc* lift® siitiv icq ft?,® 5 ?c*cf? i 

C*1* SlJtlV 1C? ft^® 5 C?C*SC?tf? *=? 
stc^c® St^CV ic^p StCf? I stsjitftv 
1916-17 scs It* St«C®t* Cl Vtci* 
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aatat® wtat au •ft 5 ! aai acararata 
«ta a caaata at*tca aat<-fawfca* 

4a, 4a~fa SFtC^T <f“W 4 acaaaf* 4C9 

fa^®* vac*!*! I ata4 ^-aa 4$ aca fa^ 
*t*f5caa—faca*ata cata * Wfarat* 
c-tf t a^atafat c$fac®at acaca autn* 
f*SjP feta® fMtfc® ^Caa aattffa®! 
raaca* aca 1 arcataata wrtfa catatf? 
an faafa® as?tcai *c® a*aatcaa 
cacfc ata i 

1919 acaa cicaa far* fawfa-a*ic« 
44 jataarJl’ *1^1 *tstf« *s i Iwtcss 
aata ajtca?tafa4Jta catat^fi? atcatfa® 
ca aacaa ca atca atf*at* nfoa fcn^ca 
a csfaca ^ Mittal' ^fascia aaa ®tai- 
catf®® atftcaa acfci c®taata 4ca at^a- 
fctlcas atfaa atcnfa*®1 fasavtc* 
«tf®{&® ^a I 4$ awta «T5lft« ?ata na 
a^na a*ca f"iaifc?a faf-ii a atf«4 
atcafafart n^tata «fcatsf^a^1 «t§|® 
aa i ca ata batata aca aata* *caa 
acajaraN, caaata « «Hmsr i 

4$ foa aa aata ^a* atcnfo* ai w% 
c*ntat* %w a 4$ w aacaa ac& ; fas 
aaa* Ma 4$ faaia &t*a1c« cmi ai 
atfta atat caca a^fa® cata a$ aatfna 
*1 fa i caaata a ac®jaata fin aacaa 
ca, $t*i at^a&t$a « fi^catfcfaa 
(Minkowski) at fa atfta aaa'sfa* a$*fa 
aacaa i at^alt^ca? fafnl atcnfoasi 
« fa^catfefaa ’Brfcafaa^i fcnntcsu 

(Principle of Relativity) a^at? 4flC4a 

atfi « aatlaitfca* atfaa atcafoa^ta 
««*ar? aacaa ac®jarata i 1923 aca 
aaat®l ftlfawtaa a^a 4* «r?<t*r $ 


4 ¥4 aca 4ai5 a$ «rtatca flatfaf® *i i 
ca^ alcaa at^-t *ffoajt*l 4ali> ffaal 
aaai acaa «ratw*i 'arcafa'f^i ®c^« 
«tt®faia «rrtatfar®afB® f<n^, ftpa,- 
af’hsalS® faa**tff, 4 

aftaf® «t^r*a ▼tf^a'l ®at 

aaft® 4C« ^st^aca caai ^faatlS 4$ 
faaw caai c«r^ asata 1 
( 3 ) 

1921 atnt? a^atafa-t cstfac®^! ®cac«fa 
aaH-fa®ta fa^rcaa feaa^sa 'aaitaaf aca 
®at« aa 4 ca^ atT ^tfaaa «rta?- 
af^taa f®c«^a ata a^ta ^a 1 4ta^- 
afara? 4fi> acataa «aa 1 a*lcsa 

«ata aa>^atata « 4tfaa, taa ®ata 
f®ca#caa ata^fa 1 1923 4 ca? «tat® 

5:5ra ftatf ^a faf^uta c^aasar ^awa 
4®i fa^a^tala ( at%) ac«f» 'atatar 
aat®B3f aataratcaa aaa ca^^tara 1 
faat^ asjltca *faaa ^a^ ^ca%aai 
^taaa cac4 «rat$Mr afta atfaa? ataf- 
®aca ata ®a:^ atc®a 1 

1924 *[t*? 44f?a «!*tt«5cara ataaci 
4faaa atfa^a ata^-a%a feafai® acaa 1 
acaftas ^cafla facaca caataata ^®ta* 
«rtart at^4 4 at^® H^tcaa at^tcaj 
at^taat^la ataua ®fa ®ta*fcaraai ca 
aaca aca Erricson c4t>, "cfc*aa CBartc^a’* 
^tca aa4t®t? aaa af-ftaat^ ttfa® 
4caft»caa 1 fa« caf®« atajca a^a*(tacaa 
cata ataca ^lai ai ata a^atafaa 
4 ^ «raa a"^a ^a 1 atat* atafai® 
^cafeaa caatca,—atfa« at* 44 a*i 
uca nc^? *faaa 4 ^ aca ataa aacaa— 
fa^tcaa ata*5a ^af%® cait'fac’fa acw 
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^fats citl ifitac* less larwta fs^ts 

*£5 I Cl f?C15 CSfa« Clfa3f3 n» ^fats 

ititi 5C? 33C11 4?f5 tit** to fofs 

*5F5 *13—Erricson fifBtfa® «rt*t13t%* 

5tfa-st«Ri cifai ifcs i 4 *11 ^rc® 

^fat3 Clff *3 fa C3, ¥WCT C3 fa^JV-W 

fc««na sFcafaiti, cnl fasi*.- 

^ac*3^ ^*«rt33H i c«ffa?tifaf *cs 

Thacker Spink-43 c?t*tC3 C3fe« 3C43 

3$ c*tca ciifa i nre ciiqfa, 4*f3 f 

(Coil) 4*f& f<5FV»i1»3*\ (Condenser) 

■rtfrn «ta «rtc* 4 *t>i «rt*fa* 

UtWtS C*F»lt*T (Galena crystal) 3fac* 
4*i>1 ^ $tC33 ®ii 3*ts -ftci 

Clfa3tS C*®-C¥H (Head-phone) 

4f&1 aft*f ^3 ^fll qft I 

Erricson-45 *ttf fatt 43 fel head phone 
fa^t® C*f*lfa I C3«W C*faf JtC*3 3tfa*- 
wr« *tsitit3 facs atsc-iTO 3!^:3 
( 3|3tW 3t«fl*H3 3=3 ) 3CT 4*3l IfJt^Rl 
C3®lfa fat* 4»lfa I * fas^-W^ 1 

3lfam art** TO 3is «jt3tist% 

ICS fsC3tfa<5 **U*1 I CUfafa, 

«WJM* TOlfafsIC*« CUfalfa « *T3C*I«t 
st* si c*r*ifa i to* rfafsn its wtw 

43 fcl <t®fs 3C3 fac® I fa$ 1TOS3 «l^tC3 
its WStS *23*1 3 f 3C® ItS^t 5 ! 31 I ^>fS 
^T«far=3 1C3$ aFt«13t^ *C3 «ltfa ^ficaf 

Itfa faqfa I 

1 

# * * 
3c*icwa facs «tit«&ar cicn 
fanfat*!*, «ltC5fa 3C»lfal ift w$ 
fewf*R 3SC<5 C*fa,C®? faC3 f*tC3 ^SJt*f3 
fa, % «ft«, fc*WTO fa^c-f ifCTOll 
33Cn 53, ®1 *C*I fa-53 f®fa nittf-fswtCTO 


srcwt* yfa* « utf® »its> sfsc® 3 i fai 

fait® W|«3t:»1 3Cn <®t3 w:9 «f33t»11 

35i»1 *t3fa*1 I nfa»T^<fjt3ti13 C*Tt=ft« 3lfat3 
C*l «f33fa1 »ltfarI3 C313 ^t3 ftc^5 3C3 
fa»f fa?fa I 

CTM C3*33t3 ^C3sfa^3 4¥ fa’FV 
cn W3 fa3t»lfa (Karl Pearson) 

«lfs^« « *1"ntfa^ Biometrica nfai^ts 
5-3? >|n3ji tf-ti^sart? cwsi i 

«f^#5 fa33 $t3 m 
'^6S 3icn ^C3 « ^t3 fanjK^ 

3C33 $ffcl \f3lf C?3 I 

«ft3, fefaif « *1553) 3fnc^5 C33tCS(^ 
4^-^C33 TOW ??3 *T*ltC3-t 'Q C33tW 
fif&fa® ^3Wtfa^ fafa-fa33 3tt^ 41, C>1^ 
*H 3‘ltC3C-f3 ^T^tntCH *l3ifa3 

fa®t3 '8«l\fe--^lt'8wfe¥t3 
*W I Cftl £^3313 3T33 «t"tt«5Sf 
»t^ji 3t^«r3^i ?C3 fac3 ^itcn^ 

^ faC3f3 3f#tc®$ ^-43? Wf5f fa^ 

«K3 *lf3*l^)fa s€l ^C3C33TI *lft- 
n^jfal ^sf3 «f\3W3 3lt^ « »lt3!lt3 331 
^C3 7t^t* I ^tft 33Jf 'itS ^ttf fa^3 
’fC33*ft3 €TC» «TtC3ifS( <sts «W- 

3FtC»W 3C3jt fafa CSftS »|Jt:3t«^f8C35 
fa«t »lf*fC®3 ^t^S3f ^t!3 facS 4^ *53? 
^•^3113 nfs^jfa c^ar 3 ^ 3 ^ 1 

3*3 $CS3 3t3J^ ^«»lfat*jr»l fat3#S 

®ls , «ifatc'ac«i3 c<2f3*rt3 «| c«r:"ts «unt*il 

^fa*t3t33 ^fa* 3tncaffa nfa- 

*t^jf3fa* 4*15 51C3311 faiw «t^H *C35| I 

<llfs its 5fC33lt^1^ «K3 * 1 * 1 ^ I 

3^3 5ft3t3^tC3 31 5(3* *C3fa»l, 
3*3lt3f3>1 «lt3*-3%33 «t3«rT« *'«3t3 

Cl nfS3WJfafS®1 «lt* *3C*11 I *t3* 
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®3J ® 3*i3tfa nfiTOTO-fSiwfa ermtro 
*ra®3 «m® c*®, to to* ftTOr cw* 

C3 *n TO*ft ® 3T31 «r*tf*r® 3C51, 

etTOMT ®tt® TO? fcjfiiftTO I 
®TO3 ftM*c33 C3 etHm® 
TON $*1TO fTOfrow, ®i cii® ftj 
fc*® wfo :— 

"Everything in the Universe occurs 
but once, there is no absolute 
sameness of repeatition.,..Our problem 
turns on how far a group or class of 
like, but not absolutely same, things 
which we term “causes” will be 
accompanied or followed by another 
group or class of like things we call 
effects * * * 

Is this category (of caused & 
effects) anything but a conceptual 
limit to experience without any basis 
in perception beyond a Statistical 
approximation ?” 

* * * 
Mechanical science no more explains 
or accounts for the motion of a 
molecule or of a planet than biological 
science accounts for the growth of a 
cell. The difference between the two 
branches of science is rather quantita¬ 
tive than qualitative. 

TOiftfai* nftwM3 fwt 
nwrtfa * TO**itn wits* rentes 
31 I 1922 TO3 &33 31*3 
« *rc9 3®t3fi>® 3jt , r* w.*r 

toTO TOtfa* TO ftTO 3*9 
flroi wfofirt* toM eftw wti i 


®t«® *ift*r<37t3-ftTO * 3 TO 1 

*t® *3C*l1 I 

C3 33133 **T] ??lfl ®f3 33-lf-f to 

TO 1931 to*? wTOfti $f«3t3 
TOfef’fcTJt’l 33 ?5t3*ft3 

« swtTOts 373*1 

to fTO “3*3n” =?t*i ft nr *ifa3«ttt3 
*r’»l® TO3ii * wn« ?ft, 33>, 

3t3tft* ftm, *9 «m s^f® ft^ci nfiiTOJt® . 

§3f*&fi>&i» ®33 ®t3t®3 33 

c*iW, *i«ro * TO1 •ffifa ftwt^lc?* 
fro w i "jrt«nr nfar»tfB« 

*tjtf®3TO1 npr-fwti itrafli ®3ft3 
fro cto fea^ *it® to ; c®3fr to- 
3 TO 3 tow to i sr?TOfti*n 
TOl* ClTO ®3ft3 W 33 33tt31 

®i erwsftrs «isns*M ®- 

*3 *tf*f® « toI5® too* C333 TO® 
wtt®9 to^wt ® *f4icTOfTO, c®3ft 
«(TOr TOf^J ® 3TOtfr®te *3 
33 i vtoto 3?twTO 9tPr® 

TOIS 4® ?Wl&® TOTOl I 3*»lt3ftl 
3t3 TO 3t3l C*f“t TO&3 TO 

*w* TOt^i « W3tfti®l TOl*3 

« CTrti ft®t3lc?3 ^^3 

TOCI3 I |3f TOt3- 

ftl-13 TOitoI *1f® « cn\«3; 

3«in* cto TO csTO ^Tsm 
<33 f®1'3 TO TO3 fcvitf TOf^n 

f®:® f3::i3 ^t3C931. 3® 

<3^ft&®l ® «rt3T?t3 3|t9tTO C?C“f ^«1® 
331 

«TO$ 3r>lf9 f®f3 flt>|3 3^1^311^3 
n33 C^f®t®31 1921 TO? 3<3®ftw 
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f-wts$4 4tts 

Sfltefs? ?ts «rf?$? ?i, w 
«rit$wrc? sifastws ? 11 ^ ifw 
it? sw i f^ «ts^s nfist? 
list? «ritirar fins ^ftw« ?f«FW 
?**r i 1926 in ns sslarsti icitfas’lf 
?tsiil gsti sts, ??s «fitiwr 
sft? cutis fan its it? cstn tv *f i 
# * # 
Sft« «ft*Ct« ItWtS fSTFS IStftlS 

is nitsfsils it? itsts ?tiisi"»tf 
fif?s ?w, ss «$t?« c?c$s ?ss« 
fsfas n fs i tsfsfril&tfes s?? ?sitis| 
itfs fssfo-5 ??ts I $ts it? 4?H 

?tl«FS CIS «t? '®rlT J T 1967-68 «lRf ! 
»tS? ?S?tS ?l?C1 2s«tfs? Sflltf® 
Mn ficus fcsftftsi 1955-56 ?i? ®«tot? 
Central Scientific Organisation SttS 4? 
nil «tf?ii cifc nv?ts ifircfi? 


[ 251 it, 121 s<«n 
iw?s ?w ^iwiwti ?$? itfs 

SlStsfo I Hit? ?t1?tl*IS 

CIS SflS (1967*68) tttfs* ifiltSSI? 
csi? «rojtn? siitsfsi n?t?s i?tif? 
it? fsjpj' ?s i s^is its it? 4ftaf 
?t«f ?fi I ?f t? ?ttWS 5til IlSS SflS 
fofs TO* 1?tlf?S 1? ?Tt1 ?CSS I 
1945 «ft1 S?stsfal SStl CltlftfB? 
1?T ststste ?s I 

SMIW CS StlS «WTt1? Wtsftl 
TOtnstiss m* ?f?*i ?*!?t?ts *?I5 
Stf?<-«tlS 511 in 5 ? i ’is? ?is ?tfa ^ts 

?tt? fits it?K wts i 'its isrtltn 
fits faftn f?fs ?t? stfan srtsts ?t? 
SSC1S I % Sts T$fs fits 

stcss—4$ ?til * ?Nt? ?rf^ts ?tfs 
5t1 lit? I 

cifc CIS C?S1 I 4?f3 4?j& ?ts its 

srii m sil« fife is j*zn itfs 4i i 
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wK* ^tofai it* 28 

f5 1972 <$* TOt*f5trw far 

’Mtf TO Cf* ft:TO $Jt*f to^R I 
79^8* q^fWTS ft* *ft»t $t* 

«nit*i ^ct? i 3 j^r *rt* ftft »rfap^w 
to*TO m ftm ifau *totfei$fjt»t 
(Indian Statistical Institute) 
^$ft* mv* * ^r^t«n cwtMtsn 
**%»r «w «ifo8ft* nftTOrft $to&i- 
to wta* TOftj wfiwi 

fpSli ?to* cm^t? fro nft- 
*n*TO cf ffTOfti ?wi TOiftq 
TO ffewi i ^ifs 

TOre *ff5»iwtc^i ^r to 
• wfa to TOw—rc to mft ^ 
«f3foftTO ?iN* torn ^rfcfci TO*- 
wfw «i frotftrs TOft*t i 

n^tTO to *tiw TOr$ to- 
TOJft-ftTO TO$: w*if5f5« ft»i vft 
scti fttftTOrc nftTOrto ft*rc cTO 
ftwi *i TOfTO toi fi« *i, nftTOJftr 
TOft"® cTO «rftfrt=f ft»i =n, w fa 
4 faro cTO nfa*t* TOftrc toi *\ i 
«Mt*rpnr TO*fa* f^’rtr^ TOtft 
•tfirort* toii 40 to 

«rtrn sftr® *ifiTOJft n<TO TOfto 
fits *fti TO «W TO TOl to* *to* 
fWT TO^ fall* TO’ftfJR TOfttf* 
fTOfl TO TO Cff I 

1931 *|tW TOftftl *foTO **JtW- 


*Jt«i aiNrt TORI &*®* 

toru fw *mi, « ^jtn* toTO 
3T*"itTO «rcgr on etfafei f? i nfiTOTO 
*tft*1 ‘TOJt’9 «TTOR1 ff 1933 TO* I 
tafatff* ^1 TO1* (Random sam¬ 
pling) ftfJW ffw *rorc TO « 

TOfM ftffaWI TO *tTO * 

TOTOtpt *i 1937 »itc»i i w 
TOTO *fffl»TS^Jt=I TOVR V 

1938 TO* I ^fJt*T¥ nf«- 

5t^s(t5 nfip^«nt^-ftwtw frH 

*\wn fw >rtw Ft^ v 

^*T¥t^I 1941 >rfwl sfass't* 

ftmtu *KZ4ft ftts *tfiwfaw 

*t*tF ftff TO ¥11 ft I 

1942 *[tw «ift^5 *rt^tfl to nftji^t^F 
^8* v\ v w 1945 ^twr nftwtWF 
fi? * itfi «r?ft5« v i «wtn? 
ff’i'NftncF wafft *rat»rstfl «*hr®ft* 
•tfivfrft «srf*i 1949 

*rtw 5 r«^t9 **$ c^apft *rft»r^rtH 
Ifeft^ ^t 9 !^ tori wtara *ifi^<tjftr 
*\* ^stR TOftPR 
to ^89 nr? c*a?h *tftnwft 
[Central Statistical Organisation (CSO)] 

v v\ 

v i ft^turc-r iftwtn vfesrttv 
f%fro 1950 *m ft’f’ft >rfhn 

* fftnfa ^rtlW^fJfti ^^8^5, 
fWN-35 
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(National Sample Survey) Tffavg 
ii«t cm faTO iitota ituei ititfro 
« H<s?|fw ®U UTOa fcdrt’S 113 
wteaa f=Tit«^*t?r erTOito ®ij « 
wtTO itraa ftitifrotl ?aita i 
1954 mi «riti iJl « ifSwH ?fin 
arhsti TO sfaa fcita fe*tii <e ca?ta 
toi iititeaa wtifiit? ^f^- 
f5^C& ifiwiRl 11C# ?C3 

die® itTO TOti I 1959 Itci evafa 
1C1 TOTO iftiaTO lfai?C? 
(ISI) i$W2# TOsla mrtci it?ta ?al 
fi <«ia ifaiuti fiiea ffeaft tfateai 

WW CT«1 11 I 

Wfl 11C11 »IW •& I 5 !® 

H#1 I^TOflCla H3Ftl ah « gaif^fal 
TOi w mi hi troi cie? fata 
ituta 13 iiTOfal uTOta cl fit® far 
TOW 1lt<flTO HlJtlWl I^Wtll 
mil i^TOfaela citTO fae?a 
TOlltl lie# TOtf** ifwiJtl- 
fiateia «h? laeitTO cititH faita 
iciftcii: 

fa<l«?tTOa *5ltl TOlfafil 1TW- 
ftifir «wti? froR, to 4 t?itca ito- 
ifa? iuti? =r i m fae^ra ?#u 
iltn « ftma irtffwi « <*nf»fawi 
(11 lea URtl-eaW «f®e®a 11 ieii 
itafti) lie# f*W to ?ca TO 

i 

itrosi H. fsft ®twa ?te* ifaiwjti 
lifro ii TO, TOfa? wmi TO 
« ci iHei TOal TO TO ci He# 
wftii TO TOfroii I itos: fTO 
to ?ae^i ( cto TOal icie? c®ci 
Itfa)—wteaa TOTO1 ^wlf% *citi- 


'•M5 ie*f TOtiTOi , ?vi—ci «HTOtaeii 
TOl cm ?a:gi vstera He# ito®i 
w TOtitma «rTO®1 (h ^a ?aita 
to $taiTOt<£l)f 

mti? igitTOl itir$& ica a^ 

TOrs 1t«®i h i TO can 
TOTOiti TOati <ai3 TOl to® uTO 
’ntitei TOftv ap( mil ®ae® TOrw, 
TOva lit# vita atari fg«i hi cTO 
iltTOei FjtdTOi to iei ci 
faaea TO 'eTOw®ta i«teaa aa* 4 ! ^ 
fifsc* cic®^ hi f«fi aie®i,fiwteia 
c^e^ lei f^g i TO ic® 
1*itci fa®teia i^ta^ ai <na^ 
TOf%$ atati « vs^r sjteis? *aata if*(®ta 
itaj TOf5ftv® i 

c^fii fsTOtai fHea < 13111 ? jjH* 
TOtia ci c?ti iwtc? 1? to* ^e?t*i 
cie? faeta ?aata f?n ^ 

*mf c#tfa?TO f«fi iJj’arta jfatitw 
?e® itae®=T 1 itlf^??td cata 
aa ita vita jj® ®rteaa *a<® 

faf®a cto ?t«r ?caa fa ia^ ir®iB c’pe® 
?f®eia ifawr fae®lteaafai ilamata 
ci 5 ® TO tow 113 ficTOaeaa ^ia 
«to iteati ?ea fiTO i?atfa?f ift- 
?«ata asfavsi f^^tea vita c? utf®. ci^te? 
<fl?3R eiimCf i^fTOcvra fte® ajiif- 
f#® <« sfatfivs itf®ateaa ?fro iei?l 
fjvatif fwtitfl lie# lati-faati, 
ci^i faaea l«ta TO, Yaffil <e 
afafc ca^eia ^t«^ 111 *ei 1 ®tae®a 
wfea iaitl? wtifal caitai. itfaaf 
<« Hero iiTi f^itea^ ciie®i 1 foti 
TO ?aev®i, ifamai He# sjeft® 
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4$ 99® 9 jffir 9*39 9$9 *9 
* 19:99 wi «rf«¥tn« *:sr $f®tc9 
*9 f* i c9 *t9pr feft sfa^tf®* nft- 
*H9t9 9fa& fosstft* jfrwft ®9*ra:99 nw 
*1^9® w *:99i 49 *:# «i:9l*9— 

.§:** I’Mcf 9l9*f1 49? pm 

9*tf9* *9jt«l9t9:99 W.y 9’ a! 1'?“ 

«fa:* 99i9i®f:9 * 1 :* ®Tf9ffc=ii i 9fo« 
f®f=r nti <sr**i *199 ft 49?. 

'Sffaft* 'S'f 9 Bp t:# *9lf*9*l4 

f*t99 91, ®9ifH f®ft ®tail9 
irfajl *:* 4»f5 Jr? 6 ! ilfafs? sic®*! §sr99 
*:99—91 9*9l9T9:‘ , f9 ‘ft-i®*9i 9C®4’ 

(Two sector model) 9tC9 I 

nflTOfotw f^f% 4ffe &$:9®*4i h:® 9 
§Sl99 9C99—9tt® ftfWfWCT* «rfe fart* 
*59*9 «tft®l*I *91 *:sf*9 499 91 
Wifi**! *fft®S[9l 959f9 9J9^® ?C9fa9 ! 

1955 91c* 9f9*n9i *ft*rc99 

*(<fa 99*3 *9 499 9ffl*8|9l »f"»trf §19 
fotl-facsW Ptfar* 9l9 I 

*lfa*SI9l 9"1C# 9S9t9ft:99 

Wlft*) lft*SI9l9 ftftdtn 9*tf® f9<t®Cl 
9J9$® $19 Clfa 9C$9, ftt:Sll99t99 «»f® 
$19 fitH «9«T ®tt9l*l—4$ 99® f999 
c*t9 c*i9 9*:i 99tt9if&® me* i 

99lC9l&:*9l 9®9®t «f9Jl9C*9 WTW9 

99F* 3*!Tt99 9F«t® *rtW9 ft I 'SfaC® 

*tf9*S9l 999 ^jfStfofa^CT* Vlfc «rt«n, 

9C97 'SftH’l® 9®9ttf*T, 
C999*t>fl flJWfaW 9*K 499 

*t®t9 »WJ * *99199 «THl*«rtWrt 
«|f® 99*l9 , l ^919^9 9FC9 ifal 

®99 9?9t9f9-r lf9*!19l9 9t&#t9 
4f®t9 ft®l9 *t9fc99| 9*9l9ft"f *99^ 


ft^l *9C*9 91 C9, $t9 9C®1 

95C$9 C9FCi9 4f{5 ^WfaftrH I f®ft 9£9 
*9C®9, $f9 *:** ®S19l*fa® *titC9l 

—91 9t®9 9 r 11C9 5 C4 49? ft^® «(tC9t59t* 
9r«TI ft9l*l9l 91 yc% ^tC9t6J *l9«r®9 
9t9l9*l ^9f9lj ^C9 999t9 «fW 

tvn 

9^®!. 4»{5 9ftPrf«9F 9C®9 «J9^9 ^C9 

9^ a lt9f9 , 9 *Tf9*B9t9 * f9f9C9tC»l9 

91919*1 *rf9*t9«fC9 fe*Tftf*r« 9^99t9 

«TT9t*9t9®1 49 n '<R5?®fa ^ 

9?i5fC99 SfC9t*9* , l9®t9 §99 f9C"t9 WT 
'8ftC9tCn9 CB^I *E99 I 99=319 99t99 

99t9t9 9*1199 «TC*W1 9f9fH9l 9"1C# 
ft*1 * f9^9C9Ml ®9F 49^ ^T®tc®9 

9*f«W!t9 , 9®lC9 99^J! 9"1C^ W 

C®l99t9 1C9 5 9t®9 9*H* *mf*9 I 

9l§ C*l*j f*9 9^ i », 9f*« *®f«fl 

99* *C9f*9 49? «lt?t 

^C9J9 9l9l 4*§1 CUftHjS 99t9l9 

nl«9i fiaf*9i *19:^ ifi- 

*?19l9 9^9 ft*t«fl9l «19^C99 ffVf *CBf, 
9*9t9f9l 4 t9 I «I9FlSr Cftl 999 Itflf®* 
9r®C49 9t*tt9F §999 9lft® *f^9, 

C9^ 999 ®t9l® 9*9t9f99 *t?l9®tC9 

9l9l «19^9 *t99 I 

4*^1 *91 «T6f9«, ^t9*M 

<5l9 C9\99*lC9^ 9^C«ll *1* *C9 «tft*9 
49? 999 9t'$9l9 9iW 9t* ^19 «ftlf9* 
919*119 C*99 *{f$9 *9 C99l9 CbIi *C99 I 
fa® 9*9l9fa«f 4^ ff¥ C1C* f*C99 4* 
9lf«af9l ^'Tll 9C99*-«Pl9:9 f®f9 9^9 
9^9 919*11 « *tf®9l9 9C^ ^C*f*C99— 

91 «fl9l*tj 9f99?9Jl9 9lf®9 *C1 

9tf^C9t* I 
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twtfafan tfaTOrtTO wrfarw 
wtj to*, «rttw**i, wtoiraa t^cwcsa 
qmtwn faTO toi «w wtroa *i- 
«r*tc»nr wwwi qf%a mwfi? =i$q «ri;%fawi 
TO TO WaC^W I fafa TO war®*, 
•ffa^titcqa <nqn?i &cww wtcw 1 TO^fa 
fawfa w^cTOa ^ tTOfawct fafa 
Sta "1%^ cw* f TOct <4$ toii 
fawtfl^wtcq t)ttn wcaq 1 TOi* q<t«fw 
« fetwtfaa ^nfe, to &*.ttTOa *m 
^wafat CTOH*1, 3 tC*a naw fossi fatrai, 
TOTOafa *}TOtt tejtff f^f%*r cto 
tfaTOifa naife «tcatcna fasfa fact* 
nfw 1 TOcw fatsitcira TO feaaca* 
to nfatstTO *rwf% fafa 

*wnt»\ fro* f-is; «rfaTOa\?c* 
«rcatwwto fcntwt «rTO « f*rw*tc*fjw TO 
fcain ^rtcsart^s? TOtcaa to ^foafa 
SjtlSftwTtt $q|$fSfcc£ <«wl3 ^ftw Ifcfafc 
tt*fa aw 1 

nfat^rro w nfNmti Sta c*ftfa* 
Rawtcwa to wwjNw t^TOfal tcwct- 
facwrt aw tTOai TO wcat i fafa 
acat ctfarfalS* cacti (1945), TO^ffaw 
W<ttfa tf*TOW Cfftt^lBa CWCtl (1951), 
acat SrtfgfaNjtt cttnftfBa ttfafa cacti 
(1954), ntfawta SjtfBfafcarft RJtctt- 
ftcaTOa CtCtl (1952), TOStfaa 
SjtlBf’&ajtt ^fSfefector ttfafa t®Hfa 
(1957), cttfaca^ atfaata fa®TO «ut*tc®fa* 
fro 3 ! taw, wrtcqfiwtw Sjtf&r^aitt 
ctTtfafca cacti (1961) am fan ’•rtfar'e 
ttca*r RJtatC®faa cacti (1963) fMifa® 
v n mwfai aw fatfaartaa ctca fasfa 
^itwf ®£cafr faaft w t<taa TO 


4 fr*t* [ 2$1 at, l2t TOil 

TORI 1963 tftt wtas tawt* Stca* 
‘tlfa^ql’ ttfaTO ^faw WC*t I 

hwrfsRs y* 

TOarffaa catatTOI < 4 q< fcqatfaa 
tCTOt* TO^ffoa WWCatfaTO TO 
tWtfafa-r TOrea TOa cq cTO fawfal 
RCtWl TO TOrffW I Rfal-WaWtit 
£q®tfaa * TO?faa i« fattca fafa 
wTOratft w nftq c?*t 9 fqc« ^qatf^qr 
qjf^wrcq fqatqtm 
TO catnw ^fqq ▼wfiwsr <flq^ fqal^l 
fqfqqa a ncaqqt^tc< ntq"nr«^ qqcqtf^^ta 
to RtTO-RtwtMi BtPicaftwq 1 fqaK 
qf^a}:?ra TOtqq fq’Ttcq 

fa fa facta »tTO ctc^ «rtq c«t%q faaf^cqa 
’stq^a faatq qs'scarcqa qtfat ^ifacaTO 
cqttqfa 'qq^ TOc^a twn ^qf^iB^’ofaic^ 
qw^t^q nfaqfcq «?tqc® »fq< ?cafactq 1 
qq? tn qca Ifaafa %t{Bf^^jT*i ^qfa&fSI^ 
facta »i*jf ctc^ Rtt« faat^lcqq fa*»q cro 
nfan'® qca^ i q^ttpr <*«rtw cTtfaca® 
atfatai, jfn\m « ac^faiata tew t<‘ 
catfaTO ^q®tfaw efts sH ?cac^ 1 cqta 
fafaifc faat^t wtw wcqcwt, 

Stew* tear fact? Sunewtnj tc^q w*qt< 
Sfatw, cw fa <*t *tc®w, TO catqfaB 
fwttf, «rjtftc®fafafqfa «£ ww cwt^catcTOw, 
«iitwtc®fafarflfa fa fafaw, ^wta wjfww 
w cqtcqq ^atta-faw^ att sta fapt 1 

^fasafa 3 WBf 5 l»w7tt ^qfStSfec^ «nwl3 
^wa TOWttti Rtew (wtac^a tcaj 
ewatTO uttcq^ ^tew ©tottcaa wfart) 1 
S5t8^, ttqq «rwqq^, Sfaw- 

fawi t^sjtfa fafaq faaca «*ttw 



1972 ] 757 


ataftnta caw to 8 !! afatoai 
to® an ata i atoajta a^fta fawta'icaa 
^fa*1 fa ?—«rwa wata afaawjta- 
ftwttaa faatWa ^feftta few nt «11 atta i 
®t®to nfaawita naffea feaffea we& 
I'iF aaafl Ca*1 to *®1 aatata *F?r® 
ai a^a nsffe festaca nfaawtac* 
totiaa *ists ftata fena fafea *ar® 
aai *$ waft >iw fenafo ata cartas 
aaatafan atfito nfaawrta-fawtat * 
atataa fawttoa atai fifnteata acata 
a ata few* ^f’fcfefetfea atar tofa tofa 
totcaa to few ^taa ana*ll-^fe1a& 
^tna staff taai fcaf’fcftfetfea to * 
®tfi**l *$ atamta^ «ttoto 

ftat* i <®$ <«atca firjfc-fawta, «Pta- 
tota * aats-fawta aafa® to<*wa 4sfe 
ww totta nfa’T«rTt=T'« to ca*ai aaf 

Wise'S wti 

cartas afatatota 79 a*taa s?taa ft* 
®ta, wA * sftoa ww fe«s*a l 
wftaa cstat $ta «iaata «f*lf«ata i fefa 
flcaa $foata *jtW*¥irt ^af’fclBfec&a 
ajffe&N, afaawttaa ajt®atai nto 
‘awjt’a aftas, atsa aast aatatca 
afaa^ta fife «tntwa ®tatfs, wfa^ta 
afaawrta «rft^ta awis, asatfas't afa- 
Wta aato I ** aas stoa wzw 
fefa atia cataftfea weal « catto*® 
atftita fwta «fft*tt®fia antfa® ftert 
as^-na ata^s tos’tc'®* arttw a^ra 
ats stafftaa i 

fafaa « to* faaca *ta staff fia I 
atffsj aatcatw fipitu fofa aatota« 


$ta asai a**!W a? «m tofftsa i 
^ featat aa to fofa aits atfa ssssfa 
c*ft?tfa caw fats ntcaa fa I sft ca«faa 
avata sats fsfa feas staff tsa i sna- 

•n 

fac^ wt^faa aa fan f^fa «ftafa Iww 
staffs? ^aca c«tafi 
cncafacaa i «tfa 'sta^ «fca f^fa «ftc?a 
new atsa^sfa a^taj * ffaa^aitaa^ 
w^a^a fai^i atas?s c?ac<® entatoa I 
c^tatfeta *tat<-totcaa at«lto fasten 
c-tcat^p ^taf ffaS&fos ftatf l 

ftn^jfasfa ^ta fa«n atafl ff»i 
**i, ^t^-'aa tftfflrw atfta aari 
fcsfa sea fsfa «itaar ^«a sacral 
f^fa iB ftntatai «ta^ scaa I afeatca 
ftftatai faatfc ^ca ttf^cacf «aa^ 
fit^faanfaaas nfaw « fjss a?:*! 
aiif% «i$a ^cawi «aaa f^ f«fa nfa- 
a^Tta *tfaacaa ajaftnata srta- 
fwfea' fe«taa 'e fa^tna a 1 ® amtfav 
fecstcn fe«,atf facatoa i 

«wtn? afatafai *ta apfawa c-iatc< 
«tac® ttftstw fir«t « s»ifMta acar 
aa aa «aa* «fta$ facacn a® fafaaa 
afac^ai tow wtastw f®fa esaa 
fafil fawfalcaa wzw catatcatn itna 
sarsa ai, ca^ 'ajtatc^faa 

aw aatat^i aca afaawita afaaca 
fenftaaain aiatf® caata ajafi sac'sai 
aas a®’itf^a acaj caaa ffa aHfefeta 
« wtaf cafacaa awtf« «taato c<®afa 
ffa aata afitf^ i 

ffefa a^casfe faf-ti nca <afat§®toa 
««a^ ca^ta «rt aam 1931 ata 
cats aftacaa wa faa a^« f«fa If^iata 
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fertl5P«Njt»i lafajB&fa «nmtm- 
«n *ca cnc*a i ^af 
a galena at*r to fK aa* *crs ^fttoai 
« fito-towi WTCW I <¥ 4? an* 
<4P5 to aaa «TtWtMl SIC^I d, W>5lfl1 

3Pt« *ta n?r®*i Ifaatitacna ftoi 
to, ^af^lsfecfca ifa&tna ajato «rfta*r<s 
tosft naWi *ca «w afeti'? facw 2 ! 
fawttona srtar vi’zR 2f*rgc=i« f®f^ 
to ^ vVwfo* rnrea i <m« rna 
ctoitcfci aitita* to «pSt* cmcw 
w\ to ncaj to fm fatod toa- 
n$« *ac$a i 

fata atai toa ata atafa* « Itaffa* 
fa* cie* dfe-aa< few i wa fa 
*wtto atfe dtca «fa *ata ns 
to ‘gnto^n afjttotn WTt^tfef»T»l’ 
atca cn a^n nfaamita *tfa*ta ac? 
$cnc*a, ca nic# ntoton fs^i srafew 
xm to ®ta'?tf^* wta a"ic# 

tota ae*r «ftcnt&ai *cafew I «rcfli- 
istcaa na fas? a to aca fa fa a to 
*ic«r cn atto* avatn sttofew, to<? 
ftfamdai to tofew i 

amtafaeia Bfacsf 4«ra ^faa^i s 
ffanfito ac«r «HTaak a^nto aaa* 
qcfcfet I to to 'sjanta « fftoa 
atai cncia cton tofew i ttod 
cmi nta, cto am *ae^? sen 
st^ ^fawi, fe^a faltcaa fena toi 


*m«T ^ac<® <um to(3 *j«*ttw f n i 
amta facia acaj •<*£ faafS w« wi 
ncfefan i to a"1c# *tcai *tcai atani 
ntca, fafa few totstat« ^cto^f 
w* trcna ac«r to afo^j *c<®i ai, toaa 
flfa a$aa an?ta a^area ai I 4$ 
ajto 3p*i? ai ntw a^atafai-ia 

«ifa«ta faftn ai i 
ca 3ra:a fa fa «Pffa^ few c>r aan 
^fa a^ afe ca^c^a facia «fcat^a 
fe i atcia 'qtcn nfaa^iJta*fa«ta 
toe? <w|6 a^f a^a ^ «f^tai 
faaa fan i ^ a$a cneai ^ta aa> >n*sfa 
ifafwa «r«fapa fan—fafa ^ta wr 
at^a « ofaaa'ra^ta arai aa« atai-faifa 
ofiatfas a^ea fawta « aatc^a ^afaa 
ares a^a to|fe® fasaena 11 asai 
^eafaeaa i 

site*ra «tnfa « aate^a ^afaatacaa 
afe? r »taei5 aHnifa^ «tcto c*ta ^fa^ 
ca^ i caw enci ca 4e5^i «ite^—eaitea 
ajfe ^ a^tncaa ^tfaataata i 
»tae^ ^ a^i I «wtca 

aifefac-ia^ ^tnei'eia «fata ^ adiae^' 
fafa ^tfaataw ajato ^caa I 

^ajtn? aoata facia natci a^ata ^tcaa 
^afsra ^totaq ajfecf cm ^tfacat^i 
^Ita ais at^a <a& ’p'ca aa, ^ca^ 
n^caa acaj asa^?: <ii*ata$ «aa i 

[ m ^ca^ taenia win ] 






